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AMcGRAW-HILL san EF 


‘lo the Man in the 
Secret Dra fting 


who ws designing 


Yessir et you are not in a position to discuss many of 
the problems facing you right now, but Goodyear has come 
up with a number of engineering advancements which might 
provide answers. For example: 


Are you planning on utilizing new 
propellants? Goodyear has almost 
unrivaled experience in building fuel 
cells and systems for handling the new- 
est fuels used by missiles and aircraft. 
Working closely with our customers, we 
have licked complex problems involving monopropellants and 
fuel- and oxidizer-systems — safeguarded these fuels from cata- 
lytic decomposition — produced containers, diaphragms and 
expeller bags which withstand corrosion and high temperatures 
—pioneered “fuelproof” cells for virtually every type of aircraft. 


Ss 


world’s only fully automatic system of ice detection AND ice 


Can you use foolproof, fully auto- 
matic deicing? If the operational area 
for your ship suggests ice hazards to the 
airfoils and engine intakes, then you 
will want information on new electro- 
thermal Iceguards by Goodyear — the 


protection for aircraft! 


These and a host of other new Goodyear developments can serve you 
well. For details, write: Goodyear, Aviation Products Division, Akron 


16, Ohio or Los Angeles 54, California. 


Om 


tomorrow’s planes 


How about landing gear? Faced 
withspace problems? High speeds? 
Torque? Weight? New developments 
in famed Goodyear Disc-Type Brakes, 
wave-type wheels and new forged 
magnesium wheels with greatest load 
capacity-per-pound of metal and roll-mileage in history—a new 
Tri-Metallic Brake and tubeless airplane tires with valuable 
weight-savings—all these are ready to serve you. 


How about 3 new fabrics for shock 
absorption, shock cushioning and 
high-tensile applications? New fab- 


‘ 


rics that can (1) “snap’”—give under a 

predetermined shock loading—absorb- 

i ae ing energy and arresting damage while 

the base fabric remains unimpaired; (2) “make like a beam”- 

a double-walled inflatable fabric connected by inner load-bear- 

ing threads of Nylon which make it possible for it to cushion 

shocks, contain high pressures, maintain a fixed “flat” config- 

uration; and (3) withstand a ton per inch—a new high-tensile 

fabric that can take more than 2,000 pounds’ tension per inch 
of width. 


a 


GOOD*YEAR; 


AVIATION aaa 
PRODUCTS ll 


FACILITIES + ABILITIES = EXTRA plus IN PERFORMANCE 


Iceguard—T. M. The Goodyear Tire & Rubber Company, Akron, Ohio 





WIG-O-FLEX COUPLING 


flexible union for connecting 
rigid tubes. 





—WIG-(Q)-FLEX COUPLING SAVES 17 POUNDS on B-66B 


PROVED SUPERIOR FOR FUEL, OIL, AIR. 
+ 
* 
ie 
* 


SIZES 


WRITE FOR FURTHER INFORMATION 


E. B. WIGGINS OIL TOOL COMPANY, INC. 
3424 East Olympic Boulevard, Los Anqgeles 23, California 
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"Give up dearie . 





the man from Fafnir is here’ 














NEW! 
BALANCED DESIGN 
ROD ENDS! 


3 SIZES 
high capacity 
roller bearing rod ends 
2 SIZES; ball beoring 
rod ends. WRITE FOR 
ENGINEERING BULLETIN 







Working closely with aircraft de- 


signers and engineers on top priority 
problems of advanced aircraft de- 
sign is the highly-regarded stock-in- 
trade of Fafnir Bearing Engineers 
Typical product of this close asso- 
ciation is the new Fafnir “balanced- 
design” Rod End Series the first 
line of rod ends to be developed 
with a specific relationship between 
shank strength, bolt strength and 
bearing capacity. The Fafnir Bear- 


ing ( ompany, New Britain Conn 


FAFNIR 


AIRCRAFT BEARINGS 


FIRST ... at the turning points 


in aircraft design 

















MECHANICAL Division oF General Mills. Ine. 


4 








Keeps your planes in the air longer between inspections ! 


GENERAL MILLS FLIGHT RECORDER 
CUTS OUT NEEDLESS CHECKUPS 


Now you can safely extend the period be- 
tween structural inspections of your aircraft 
. .. keep your planes in the air and producing 
revenue. The General Mills Flight Recorder 
tells you at a glance whether unusual turbu- 
lence or hard landings have made inspections 
necessary. It also supplies statistical informa- 
tion of value in checking your operational and 
safety standards. 

The Recorder is light in weight, compact in 
size, with no electronic circuitry. It offers a 
high degree of reliability, low maintenance 
and assured repeatability. 


Sault Ste. Marie 





CHECK THESE FEATURES OF THE 
GENERAL MILLS FLIGHT RECORDER 


Records altitude, airspeed, vertical acceleration 
and direction of flight. 0 The flight record is pro- 
tected to withstand 2.000°F heat for a half hour. 
shocks up to 100 G. O Weight is about half that of 
other commercial recorders measuring the same 
functions. Recorder continues to operate for a 
minimum of 10 minutes following power failure. 

No electronics—provides reliable results with a 
minimum of maintenance. 0 Inscribes a continuous 
300-hour recording on aluminum foil—a _ direct, 
permanent record that requires no photographic 
processing or magnetic playback. No special re- 
mote sensing pickups required. 











FULL DETAILS on the General Mills Flight Recorder 
will be gladly sent on request. Write, wire or phone 
Sales Dept., Mechanical Division of General Mills, 
1620 Central Avenue, Minneapolis 13, Minn. 
STerling 9-8811. 
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NEWS DIGEST 





Martin, GE Receive 
Earth Satellite Awards 


The Department of Defense an- 
nounced last week that work has begun 
on the “Vanguard” earth satellite proj- 
ect, a joint Army, Navy, Air Force proj- 
ect under Navy management. 

The Glenn L. Martin Co., builders of 
the Viking, has been awarded the prime 
contract for a major part of the project 
—the rocket launching vehicle. 

General Electric Co. will supply the 
rocket motor which will be used in the 
first stage of the launching vehicle, and 
other important portions of the launch- 
ing vehicle will come from different 
industrial sources. 

The shape and size of the satellite 
have not been determined. It will be 
small, but it will be large enough to 
contain a number of instruments and to 
be tracked from the ground by optical 
and radio devices. 

The “Vanguard” will be established 
in its orbit in this general manner: The 
first rocket will start the entire assembly 
vertically on the first part of its flight. 
When its fuel is exhausted, the first 
stage will be dropped off, and the sec- 
ond rocket deflected from the vertical 
will continue the satellite upward. The 
third rocket, carrying the satellite 
proper, will accelerate it to the top 
speed of about 18,000 mph., which wil] 
establish the satellite in its orbit where 
it will continue under its own momen- 
tum. This high velocity is tequired to 
balance the centrifugal force of the 
satellite against the gravitational pull of 
the earth. 

dail ati 

Canadair Ltd., a division of the Gen- 
cral Dynamics Corp., has entered the 
nuclear field with a contract to build 
components and parts for a “swing” 
type nuclear reactor for Atomic Energy 
of Canada Ltd. at Chalk River. The 
“swing” reactor will be used to deter- 
mine the potential of irradiated nuclear 


fuel. 


Lee R. Shannon, former budget di 
rector of Firestone Tire and Rubber 
Co., has been appointed Deputy As- 
sistant Secretary of Defense (Comp- 
troller). The new position carries re- 
sponsibility for programming operations 
in the office of Wilfred J. McNeil, As- 
sistant Secretary of Defense (Comp- 
troller). 


Dudley C. Sharp was sworn in as 
Assistant Secretary of the Air Force for 
Materiel last week. He replaces Roger 
Lewis, who was awarded the Medal of 
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Russia’s Jet 


“Freighter” 


Russian jet “freighter,” first announced by Radio Moscow as the I-20, is revealed 
as a simple conversion of the Ilyushin 26 light bomber (AW May 23, p. 12). Plane 
is used to deliver high-priority cargoes, including newspaper matrices, on the run 
between Moscow and Novosibirsk, 1,800 miles distant in Siberia. Conversion seems 


to be nothing more than substitution of 


Acroflot name and insignia for military 


markings. Note that gun ports have not even been faired over to improve the drag 
and that the open bomb-bay doors can be seen behind the crew. 


Freedom for his work on the foreign 
aid program 


Air ordnance functions of Air Re 
search & Development Command at 
Wright Air Development Center, Day 
ton, Ohio, have transferred to 
USAF armament Eglin AFB, 


consolidating all air ordnance activities 


been 

center, 
at one base. A technical support liaison 
office will remain at Wright-Patterson 
AFB, Davton, to assist the Air Materiel] 
Command in bringing ordnance mate- 
riel through research and development 
to procurement and production stages. 


University of California’s Field Engi 
neering Field Station at Richmond, 
Calif., is operating a new wind tunnel 
in fundamental research on behavior of 
objects at speeds exceeding Mach 6 at 
20-to-80-mi. altitudes. The three-foot 
diameter facility receives support from 
Office of Naval Research, NACA and 
USAF’s Air Research & Development 
Command 


Six additional DC-6Bs have been or- 
dered by Northwest Orient Airlines for 
delivery in the first quarter of 1958, 
bringing the airline’s DC-6B total orders 
to 14 totaled approxi- 


} 
mately 


Latest order 


$9 million 


Largest C-130A contract to date has 
been awarded Lockheed Aircraft Corp., 
Marietta, Ga. Total is undisclosed but 
exceeds a previous USAF order for $100 
million and will extend production 
schedules. The highest monthly plane 
delivery of the four-and-one-half-year 


history of the Marietta plant was made 
to USAF in September. Deliveries in- 
cluded over 50 new B-47s, modified 
B-47s and C-130As. Lockheed says de- 
liveries should remain at this level for 
several months. 


The Douglas B-66 jet bomber has ar- 
rived at Kirtland AFB Special Weapons 
Center, N. M., for extensive tests. 


First production J69 turbojet has 
been shipped by Continental Aviation 
& Engineering Corp., from its Toledo, 
Ohio, Air Force Plant 27. 


Engineering and product interchange 
agreement has been signed between 
Stratos Division of Fairchild Engine & 
Airplane Co., Bay Shore, N. Y. and Sir 
George Godfrey & Partner, Ltd., Han 
worth, England. Two firms produce a 
corollary line of aircraft accessories, svs 
tems and equipment, including air con 
ditioning and _ pressurization 
drives and controls and valves. 


systems, 


turbine 


Financial 


Coleman Engineering Co., Inc., re- 
ports $916,557 sales for quarter ending 
July 1955 as compared with $174,466 
for the same period last year. Firm re- 
ports current backlog exceeds $3 mil- 
lion. Coleman has completed construc- 
tion and made initial trials of Project 
Smart (supersonic military air research 
track). It expects to receive an operating 
contract for the coming year from 
USAF to test various means of escape 
for personnel from highspeed aircraft. 





AVIATION CALENDAR 





Oct. 11-15—Society of Automotive Engi- 
neers, Golden Anniversary Aeronautic 
Meeting, Aircraft Production Forum and 
Aircraft Engineering Display, Hotel Stat- 
ler, Los Angeles 

Oct. 17-21—National Metal Exposition, 
Convention Hall, Philadelphia. 

Oct. 17-21—National Safety Council, 43rd 
National Congress and Exposition, La 
- and Conrad Hilton Hotels, Chicago. 

Oct. 7-21—International Air Transport 
we , 11th annual general meeting, Wal- 
dorf-Astoria Hotel, New York 

Oct. 18—Massachusetts Second Aviation 
Conference, Fitchburg, Mass 

Oct. 18-19—Seventh annual Aerial Dusting 
and Spraying Conference, sponsored by 
the Washington State Aeronautical Com- 
mission and the State College of Wash- , 
ington, Wenatchee, Wash nha tots ALSO NEW! Soft Wou 

Oct. 20-21—Sixth annual National Noise Spools — a Resinite exclusive 
Abatement Symposium, Armour Research — insure delivery of even thin 
Foundation, Chicago a ay Cen ene 

Oct. 24-25—Institute of Radio Engineers’ 
Professional Group on Electronic Devices, vs . ee cn 
first annual Technical Meeting, Shoreham Simplify your t inyl slee ving 
Hotel, Washington, D. C. requirements with one grade 

Oct. 25-27—Technical Conference on Air- 
craft Electrical Applications, American In 
stitute of Electrical Engineers, Hollywood 
Roosevelt Hotel, Los Angeles 


Oct. 26-28—Southwestern Airport Managers’ 
Assn., annual meeting, Greenville, $. C Pe 

Oct. 27-28—Aircraft Electrical Society, 12th = 
annual display, Pan Pacific Auditorium, esinite 


Los Angeles 


Oct. 30—Second annual Topeka Aviation VINYL INSULATI ON SLEE VIN G 
Day, Topeka, Kans 


Oct. 31-Nov. 1l—Institute of Radio Engi- 
neers, 1955 East Coast Conference 2 for MIL-1-631B 
\ecronautical and Navigational Electronics, 

Lord Baltimore Hotel, Baltimore. 

Oct. 31-Nov. 2—Societv of Automotive En 

gineers, Golden Anniversary Transporta 


tion Meeting, Chase Hotel, St. Louis, FOR GENERAL PURPOSE USE 


Me ; — Brand new Resinite EP-69A embodies all the necessary 
Nov. 2-4—Society of Automotive Engineers, ” l: les 
Chien Gied Canine. Wiection. Chess properties for a “general purpose” insulation sleeving . 
5 £. . . ie 
Hotel, St. Louis, Mo good dielectric characteristics, oil resistance, a wide, 
Nov. 3-4—Institute of the Aeronautical | effective temperature range and a satisfactory price. 
Sciences and Canadian Aeronautical In- | 
stitute, second annual joint meeting, FOR SPECIFICATION USE 
Chateau Laurier, Ottawa, Ont., Canada 
Nov. 8-10—National Aviation Trades Assn., Resinite EP-69A is designed specifically to exceed all 
annual convention, Hotel Westward Ho, requirements of spe cification MIL-I-631B (Type F, Form 
Phoenix, Ariz U, Grades A and B, Class I and II, Category 1 and 2) 
Nov. 9-10—Society of Automotive Engi- It provides a working temperature range from —48°C to 
neers, Golden Anniversary Fuels & Lubri +90°C and a dielectric strength of 750 volts/mil. In ad- 
cants Meeting, Bellevue-Stratford Hotel, dition, it is corrosion, fungus, oil and flame resistant 


Philadelphia be d specifications 
Nov. 9-11—Industrial Management Society, se 


19th annual time, motion study, manage- 
ment clinics, Hotel Sherman, Chicago. 

Nov. 13-18—American Society of Mechani- 
cal Engineers & American Rocket Society, 
annual convention, Congress, Hilton and 
Blackstone Hotels, Chicago 


Nov. 14-15—Aviation Distributors & Manu- 
facturers Assn., 26th meeting, E] Mirador .D 
Hotel, Palm Springs, Calif 

Nov. 14-17—Second International Automa- a . IS 
tion Exposition, Navy Pier, Chicago. Ee ty | r i Ee 





Simplify your vinyl sleeving requirements with one grade 
—Resinite EP-69A. Write for samples and _perform- 
ance data. 





__ . -ThITC SIN rr pte INC. SANTA BARBARA, CALIF. 
PICTURE CREDITS wi "aL EVING AND TUBING FOR THE AIRCRAFT ELECTROWICS AND PHARMACEUTICAL F 


54 Wide World. 
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WHO'S WHERE 








In the Front Office 


Charles A. Barnett, vice president-engi- 
neering and sales of Fletcher Aviation Corp 

Andrew C. Freimann, vice president-mar 
keting of York Corp. 

M. E. Paradise, vice president and board 
member of Hoffman Electronics Corp. 

Armand J. Thieblot, board member of 
Thieblot Aircraft Co. Other members of 
the board: William P. Maloney, J. Robert 
Kirby, Eva P. Thieblot, J. Carlton Ward, 
Jr., Edward G. Littel and Dr. G. Russell 
‘latum. 

Edward W. Carter, board member of 
Northrop Aircraft, Inc. 

Harold D. Roebuck, comptroller of Topp 
Industries, Inc. 

Seijiro Yanagita re-elected president of 
Japan Air Lines; Kambu Ishikawa, vice 
president. Other members of the executive 
board are: Yoshito Kojima, Shizuma Mat- 
suo, Tetsuo Oba, Kikuye Urashima, Kinjiro 
Yuchi and Ryohei Itoh. 

A. J. Fausek, chairman of the board of 
Modern Engineering Co 


Honors and Elections 


Jerome Lederer, director of Flight Safety 
Foundation, Inc., elected vice president of 
Air Mail Pioneers. 

Richard E. Fisher, community affairs di 
rector for American Airlines, named chair 
man of Air Transport Assn.’s Public Affairs 
Committee. 

Jack Moore, Jr., president of Reading 
Batteries, Inc., received President's Award 
from Aviation Distributors and Manufac 
turers Association. 

Malcolm P. Ferguson, president of Bendix 
Aviation Corp., received an honorary Doctor 
of Science degree from Syracuse University 


Changes 


Vice Adm. Charles B. Momsen (USN 
ret.), consultant, Generel Dynamics Corp 

Capt. David B. Young (USN-tret.), con 
sultant-technical developments of General 
Flectric’s Special Defense Projects Dept 
Howard D. Kurt, product planning special 
ist; Alton J. O’Neil, marketing research 
specialist for General Electric’s Distribution 
Assemblies Dept. J. S. Gillespie, manager 
of diamond project section of Carboloy 
Dept. of General Electric Co 

Dr. Samuel Zerfoss, chief of refractories 
section of National Bureau of Standards 

Dr. William R. Hawthorne appointed 
Jerome Clarke Hunsaker Professor of Aero 
nautical Engineering at Massachusetts In 
stitute of Technology. 

William J. Martin, manager of Convair’s 
supersonic delta-wing F-102A production 
flight test facility at Palmdale, Calif. Rex 
Warden, chief pilot; W. H. Rumbaugh, 
chief of field operations. 

Thomas R. Bartlett, sales manager of 
Bendix Aviation Corporation’s York Div 
Dan S. Tilden, commercial sales manager of 
the Eclipse-Pioneer Div. 

John B. Gates, manager of Bell plant 
of Thompson Products, Inc. 
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INDUSTRY OBSERVER 


> Eastern Air Lines, long a hold-out on the use of automatic flight control] 
equipment, reportedly is ordering a Sperry-integrated instrument system and 
A-12 autopilots for its new DC-7Bs 


> Belgian authorities are reported looking for customers for the Hawker 
Hunters built under license in that country. Belgium has built only a 
handful of the airplanes, is disturbed about the cost of the airframe, now 
almost $350,000 each. 


> liat is developing a new jet engine using a reverse-flow concept to reducc 
the engine length. Combustion chambers are built around the tailpipe, 
making total engine length only the combined lengths of compressor casing, 
single-stage turbine and combustion chambers. Engine diameter is about 
24 in., length about 36 in. Design thrust is on the order of 2,000 Ib 
suitable for NATO light fighter designs 


> Gloster Javelin all-weather fighter development will be built around a 
pair of Bristol Olympus engines and a redesigned thinner wing. Thickness- 
chord ratio of the wing will be high at wing-nacelle intersection, change 
rapidly to a low value and then stay constant to the tip. Layout will be 
maintained, although internal change will be great. Engines will be left-and 
right-handed to power a single accessory section amidships. 


> Russian bombers Bison and Badger are credited to designer Sergei 
Ilvushin by foreign observers. Farmer, code name for the latest Red super- 


- 


sonic fighter, is reported to be the Ykovlev 25. 


> Bristol Aero Engines, Ltd., of Canada, is considering the possibility of 
manufacturing the Bristol Sycamore helicopter at its plant in Winnipeg. 
Market for the Sycamore in Canada is excellent, Bristol officials believe. 


© Sncase S.E. 210 Caravelle, French twin-jet airliner, has completed more 
than 55 flights totaling about 100 flying hours. Latest tests have been 
made at full all-up weight. French industry sources report that one-engine 
takeoff tests indicate that maximum all-up weight performance exceeds the 
design figure of 83,600 Ibs. Several flights were made at cruising speed of 
435 mph. High speed tests include dive runs at Mach .86 


> The problem of accurately measuring barometric altitude above 25,000 ft. 
in order to provide safe altitude separation is already plaguing the military 
and will be aggravated when jet airliners enter the picture, according to 
USAF Lt. Col. B. H. Ferer. Problem stems both from lack of sensitivity 
in present instruments and the difficulty of obtaining a good static air 
source on high-speed planes. Solution appears to be the use of servo-driven 
altimeters and compensating computers. 


> Widespread use of Selcal (selective calling) by domestic airlines may come 
rapidly in order to ease overcrowded voice channels and permit airline radio 
operators to reach pilots who are monitoring trafhe contro] communications 
System originally was developed for use by overseas carriers to save pilot from 
monitoring static-filled HF radio over long periods of time 


> Two Leduc 0.22 flying ducts are nearing completion at Argenteuil, France. 
Cockpit of the single seat, swept wing, Mach 2 fighter prototypes will be 
similar to that on the Leduc 0.21. 


> An investigation into the possible employment of digital computers for 
designing basic electronic circuits is under way at a third major avionics firm, 
this one on the East Coast. Two West Coast firms are making similar 
investigations (AW Sept. 19, p. 9). In addition to speeding electronic 
circuit design, the use of a digital computer is expected to produce “design 
centered” electronics circuits whose performance is less affected by variations 
in individual components 


> Helicopter pilot training for high altitude flying will be started soon by 
U. S. Army at Fort Carson, Colo. 
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“ReT Sent OFFERS A 
COMPLETE LINE OF DC GENERATOR 





AIRCRAFT-ENGINE-DRIVEN DC GENERATORS 
FOR 30 VOLT SYSTEMS 





Nominai Rating ‘ 0 4 
pprox. | Designe 

and Altitude | Weight | to Gov't 

Amps. RPM Ft Lbs. Spec. 





Type 
No. 





30E01 50 _ _|2200-4500 | 20,000 | 24 M-2, M-3 





1345 50 | 4000-8500 | 30,000 14.25 





30E22 50 _|4000-8500 | 30,000 16.25 





30E14 75 __|4000-8000 | 25,000 | 24.5 N75-2RA 





30E16 100 _ _|2500-4500 | 50,000 | 40 5286588 





_30E20 150 _ _|4000-8000 | 65,000 | 45 





30E17 200 2870-8600 | Ground 40 
Power 





30E07 200 __|3000-8000 | 50,000 | 45 AN-3632 





30E18 200 _ | 4000-8000 | 50,000 | 38 MS-25009 





30E19 | 250-350/| 1600-7500; Ground; 98 
Power 





30E02/ 300 /|3450-8500/ 25.000 | 64 





30E15 300 | 4000-8000 | 50,000 50 AN-3623 





30E05 400 __| 3000-8000; 50,000 | 68 AN-3634 





30E10 400 _ _|3100-8000/ 60,000 | 67 AN-3624 





30E11 500 __| 4000-8000 | 50,000 | 75 





30E13 500 | 3500-8000; 50.000; 86 


























| faiete a full line-up of DC Generators, together 
with all the protective and control equipment 
to go with them, Bendix Red Bank can supply the 
most efficient answer to your DC system needs, 
Whether for use on new or on existing aircraft, 
Red Bank DC units are designed for maximum 
reliability, minimum size and weight, and maxi- 
mum installation and servicing ease. For complete 
information, write RED BANK DIVISION, BENDIX 
AVIATION CORPORATION, EATONTOWN, N. J. 
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PLUS THIS 
PROTECTIVE AND 
CONTROL EQUIPMENT 
FOR DC SYSTEMS 


> 
8-3 Control Panel 


Generator 
Controi Panel 


Overvoltage 
Protector 


Feeder Circuit Breaker 


4 


Fault Detector Panel 


Line Relay 


& 


Voltage Regulator 








EATONTOWN, N. J. 


West Coast Sales and Service: 117 E. Providencia Ave., Burbank, Calif. 
Canadian Distributor: Aviation Electric Ltd., P.O. Box 6102, Montreal, P.Q. 
Export Sales: Bendix International Division, 205 E. 42nd St. New York 17, N.Y. 











Aircraft Profits Hearings 


Subcommittee, 


s expected to 


House Armed Services Investigating 
headed by Rep. Edward Hebert (D.-La 
open public hearings on military aircraft contracts soon 

Subcommittee staff decline am 
ment 

The investigation originally planned was of six ait 
frame contracts—four by the Air Force and two by the 
Navy. But the project has been expanded into a com 
prehensive investigation of contracts, not only of all ait 
frame manufacturers, but also of engine manufacturers and 
major aircraft subcontractors. Helicopter manufactur 
ers are being included in the investigation. Manufacturers 
have been requested to give detailed written answers to 
35 questions. The first series of replies was due Oct. 1. 
Others are due Oct. 15 and Nov. 1, and the final series 
on Nov. 15. 

Rep. Carl Vinson (D.-Ga.), Chairman of the Armed 
Services Committee and an old hand at profits investiga 
tions, is actively participating in the direction of the 
investigation. 


members and 


New Aircraft Goal 


The commercial aircraft expansion goal has been ex- 
tended for rapid tax amortization by the Office of De 
fense Mobilization, but the airlines may have waited too 
long to get certificates for jet transports. The goal is 
extended by 300 aircraft, but QDM already has over 300 
applications on file. To qualify under the extension 
an airline must place a firm order by Dec. 31, 1955 

In the past, applications have been approved in the 
order in which they were filed. Unless ODM decides to 
set up a new procedure to establish priority for applica 
tions in the oversubscribed goal, applications for jet 
transport certificates will have to wait at the end of the 
line for fast tax writeoff benefits. If all the applications 
on file meet ODM standards (some may not, of course 
this means no rapid tax amortization for jets unless the 
goal is extended again. Another extension isn’t too likely 
right now. , 

Commercial aircraft is one of 11 goals reopened after 
ODM « suspended 38 goals last August and initiated a re- 
view of the program (AW Aug. 29, p. 13). The goal is 
extended from the original mark of 600 aircraft, which 
was filled nearly a year ago, to 900 aircraft. The ODM 
order specifies that a firm order must be placed by Dec 
31 to qualify for a tax certificate. This requirement is 
included to make sure the aircraft will go into production. 


Canadian Bilaterals 


Recent meeting between Canadian and U.S 
aviation authorities, which was held at the insistence of 
the Canadians, ended without the U.S. granting any of 
the major concessions requested. Armed with a minimum 
program of five changes they desired in the route pattern 
established under the 1949 bilateral air agreement, the 
Canadian officials had expected to get just about what 
they wanted. There would have been no trading because 
nothing had been requested by American interests. If it 
hadn’t been for the firm stand taken by CAB Vice Chair 
man Joseph P. Adams, heading the U.S. delegation, poor 
staff handling would have conceded all to the Canadians 

Other bilateral air negotiations which are in various 


civil 





Washington Roundup 
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Wilson Seeks Speed 


Further evidence of Defense Secretary Charles E. Wil 
son's growing sensitivity to Congress and its powers 1S 
his current effort to speed the carrying out of orders when 
he gives them. Both Capitol Hill critics and the Hoover 
Commission have noted the lag between his demands and 
iction by the military services. Wilson set up a com 
mittee, headed bv assistant Carter L. Burgess, to study 
the problem. He told the committee he wanted a report 
by Oct. 1, did not have it by deadline. This happened 
despite Wilson’s assertion to the committee that his 
directives are effective on the dates issued and are to be 
carried out “without alteration, amendment, paraphrase 


OI ch inge. 


Navy Carrier Defense 


Declaring the USS Forrestal is the “object and direct 
result of a continual argument waged by the militar 
minds of the nation over a six-year period,” Navy spokes 
men at the new carrier’s commissioning used every oppot 
tunity to defend their $198 million project. Navy Assist 
int Secretary for Air, James H. Smith, Jr. saw “the 
beginning of a new Navy, and with it a new concept of 
national defensive strength ' Secretarv Charles S 
Thomas called the ship “a symbol of the Navy of to 
Major disappointment of the ceremonies was 
ceiling that prevented scheduled fivover of 
FOF-8 and A3D aircraft flown from the West Coast. 
Planes landed at Oceana, Va., and Patuxent River, Md.., 
unhearalded and without establishing any records 


morrow.” 
the low 


New Handbook Program 


New USAF program to have separate “systems” hand 
books for flight line maintenance of weapons systems will 
come under scrutiny of Aircraft Industries Assn. this 
week at St. Louis. In the first panel session of Service 
Publications Representatives, problem areas will be de 
fined. Later, industry delegates will meet with military 
representatives to discuss problems. Current USAF effort 
is to have each Air Materiel Area responsible for procur 
ing handbooks of contractor-furnished equipment. Speci 
fications are being revised to provide, among other things, 
for field maintenance instruction on engines and separate 
volumes on aircraft structures to cover repair, engineering 
and maintenance. 


USAF Saving 


While Defense Department’s program of aircraft pro 
curement stands unchanged despite efforts to balance 
the budget (see p. 14), there is sound evidence that the 
Air Force is doing its bit to economize: USAF will save 
$1 million a year by eliminating winter underwear as a 
—Washington staff 


mandatory item of issue 
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Air Force to Give Industry Freer Rein 


Goal is shorter development cycle to meet Red threat; 
manufacturers who invest own funds will be favored. 


By Claude Witze 


Washington—The U. S. Air Force is 
prepared to give the American aircraft 
industry wider latitude in the introduc- 
tion of new weapons systems. This new 
policy is a direct result of the critical 
necessity of shortening the development 
cycle to meet the Russian challenge in 
new weapons. 

Lt. Gen. Clarence S. Irvine. the new 
Deputy Chief of Staff for Materiel, told 
Aviation Week that USAF hereafter 
will favor airframe and component man- 
ufacturers who help meet the Soviet 
threat by investing more money and 
engineering talent in development fa- 
cilities. 

No policy changes will be needed to 
carry out the program, but USAF plans 
steps to induce industry to speed devel- 
opment within present policy. In gen- 
cral terms, this means contractors will 
be encouraged to bend all their capa- 
bilities toward greater competition in 
the design and development of ad- 
vanced weapons systems. 

The new program will be co-ordi- 
nated with the doctrine that the most 
experienced, proven  producers—who 





Competition Insurance 


Washington—USAF plans to give in- 
surance to weapons system manufacturers 
who run a close second in future com- 
petitions. 

“We will always buy the best weap- 
ons system,” says Lt. Gen. Clarence 5S. 
Irvine, USAF Deputy Chief of Staff for 
Materiel, “but the number two com- 
petitor is not necessarily closed out. If 
his efforts look good and he is contribut- 
ing to the state of the art, it is good 
economy for USAF to keep his engineer- 
ing talent busy, even if it is on a differ- 
ent line.” 

Gen. Irvine did not mention any 
specific examples, but the policy clearly 
was carried out early this year when 
Boeing Airplane Company was given a 
contract to build the KC-135 tanker. 
Lockheed Aircraft Corp. was awarded 
a contract for design and development 
of an “advanced jet tanker.” 











have capacity, interest and are competi- 
tive—will be vested with weapons sys- 
tem responsibility as prime contractors. 


Performance Criteria 

“We know the capabilities of certain 
companies,” Gen. Irvine said, “and we 
know what they are doing. The record 
of past performance, plus willingness to 
explore new applications, must be prime 
considerations if we are to introduce 
new weapons at a pace competitive with 
our potential enemy.” 

The Air Staff's highest-ranking pro- 
curement officer emphasized that these 
policies apply to component makers as 
well as airframe manufacturers and will 
not alter USAF’s firm stand against 
excursions bv prime contractors into 
fields with which they are not familiar. 
In this, he reiterated the stand taken 
by his predecessor, Lt. Gen. Bryant L. 
Boatner, who said USAF can and will 
police the prime contractors using its 
control over government facilities to 
keep weapons system contractors in 
their own back yard (AW Jan. 17 
p. 13). 

Gen. Irvine told Aviation Week he 
feels strongly that component specialists 
do the best possible job in design and 
development in their field. USAF pol- 
icy will continue to protect them 
wherever possible. 

Other major points made by Gen. 
Irvine included: 

e Recent elimination of design studies, 
substituting Phase I contracts with a 
small number of carefully chosen 
primes, (AW Aug. 8, p. 12), is the 
first step toward fuller utilization of 
what Gen. Irvine calls “common-sense 
competition.” The long range purpose 
is to “apply our engineering and pro- 
duction capabilities where we will get 
the most out of them.” There is a 
possibility that this will, at least in 
some cases, result in award of contracts 
leading to a prototype weapons system 
instead of a mockup. 

e USAF will continue to put its empha- 
sis on placing contracts with contractors 
who can meet high performance stand- 
ards. USAF has no desire to keep a 
company in business merely because it 
has a plant and a production line. 

e A subcontracting level of 30 to 40% 
is considered essential to maintain a 


properly broad base in the production 
of a weapons system. If this level is 
allowed to rise much past 50%, the 
prime contractor is prone to have 
trouble guaranteeing quality and a reli- 
able delivery schedule. 

e USAF would like to sce cach major 
prime contractor retain a capability to 
design, develop and produce more than 
one type of weapons system. Obvious 
examples are Boeing with bombers, 
tankers and missiles; Douglas and Lock- 
heed with transports, fighters, missiles. 
e USAF will adhere to its present ap- 
proach on the industrial mobilization 
base—“hot plants” (those in production) 
will be the onlv ones of major value in 
event of war. The industrial mobiliza- 
tion base must be “in being,” and 
capable of expansion. 

Change in Philosophy 

Gen. Irvine’s 37-vear military career 
has given him both wide experience and 
strong convictions that have a bearing 
on his procurement philosophy. As 
Deputy Commander for Production of 
the Air Materiel Command, he prob- 
ably had more individual responsibility 
for implementation of the weapons sys- 
tem concept than any other USAF or 
civilian officer. 

AMC’s determination to speed the 
development cvcle, he says, goes back 
to the Korean war period, when he was 
commander of Strategic Air Command's 
19th Air Division at Carswell AFB, 
Tex. The war diverted AMC from its 
goal and resulted in a broad aircraft 
production base with a huge mobiliza 
tion potential. 

A basic change in defense philosophy 
followed, based on the realization that 
America is living in what President 
Eisenhower had called the “age of 
peril.”” It meant that USAF must go 
to a “readiness policy,” and it was from 
this that the weapons system evolved. 

Gen. Irvine, his SAC experience fresh 
in mind and aware of SAC’s assumption 
that the critical phase of another war 
might not last more than 30 days, was 
singularly equipped for his task of im- 
plementing the new concept. 


B-52 Experience 


Under the weapons system, he says, 
USAF is paying the American aircraft 
industry for management skills and 
utilizing an engineering capability far 
beyond capacity. 

While the Convair B-58 Hustler is 
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Lt. Gen. Clarence S. Irvine, 56, USAF 
Deputy Chief of Staff for Materiel, has 
spent 37 years in military aviation, much 
of it in procurement and production. 
At the same time, he has had wide ex- 
perience in operations, ranging all the 
way from a job as gunnery instructor 
(1926) to command of a Strategic Air 
Command Division (1951). In World 
War II he was with the Assistant Chief 
of the Air Staff for Production, Chief of 
the Modification Division and supervisor 
of the very heavy bombardment program. 
He went to the Pacific Theater in De- 
cember 1944 as Deputy Chief of Staff for 
Supply and Maintenance of the 21st 
Bomber Command and eventually be 
came Deputy Chief of Staff for the 
Pacific Air Command. A 
pilot, he was at the controls of the B-29 
“Pacusan Dreamboat” on its non-stop 
flight from Honolulu to Cairo in 1946, 


command 











the first weapon born under the new 
concept, many of its principles were ap- 
plied to the Boeing B-52. 

It was possible here, Gen. Irvine 
points out, to pump back into the 
project “a lot of the lessons we learned 
on the B-47, and it paid off.” When 
the first B-52 jet bombers arrived at 
Castle AFB, Calif., all of the compo- 
nents necessary for their operation were 
on hand. 

There was no waiting for test or 
ground handling equipment. 

Gen. Irvine gives credit for this in 
large part to the functioning of the 
Weapons System Phasing Group. This 
unit, set up at AMC for each project, 
includes representatives of maintenance 
ind supply as well as production in 
AMC, Air Research & Development 
Command, the Air Training Command, 
USAF headquarters, the prime depots 
and the tactical commands. It is a plat- 
form where USAF can see the entire 
weapons system, uncover bugs and solve 
problems. 

“Three years ago,” Gen. Irvine said, 
“There were 783 problem items on the 
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B-52 They ran all through the air 
craft, from starting the 
to run the 
fueling and installation of major com 


engines powe!l 


juxiliary svstems, towing, re 
ponents such as the bombing system 

“When the first B-52 landed at 
Castle, it was a much bigger and more 
complex beast than the older B-47, but 
it did a better job right from the start 
[he phasing group made sure it was 
going to Work 


Engineer Utilization 
\part from Russia’s 


in 1955 that it has made amazing gains 


demonstration 


in the field of weapons system develop 
ment, major concern of Gen. Irvine in 
months has been the growing 
that the United States must 
obtain better direction of its engineer 
ing talent. Efficient utilization of this 
skill is vital to a speedup in the 
technological race 

Elimination of the preliminary de 
sign competition, Gen. Irvine believes, 
step in conserving this 


recent 


evidence 


is an important 
talent 
[he preparation of a paper pro 


work 


50.000 


posal, he said, involves a vear’s 
and can cost anvwhere from $2 


million, If 15 


' 
submit design pt 


to $] manufacturers 
total outlay 


as high as 


4 yposals, 
for the paperwork can run 
$7 or $8 millio 
ter two oI! thre 
ipabilit 
ing time \ 

Why was ther 
aesign pro] 

Because USA] A Invitl evel 
one to bid,” according to Gen. Irvine 
He then cited the case of an aircraft 
manufacturer who spent $300,000 on a 


yposals? 


design, not t wanting to 


expecting ot 
build the weapon 
submitted, he - said, 
didn’t want to say ‘No’ to 


Field.” 


The proposal was 


‘Because the 
Wright 


Gains Time 


After it made 
did not want a manutacturer 
money and talent in this way, the next 
competition brought letters from three 
aircraft companies declining the invita 
tion 

All of them gave sound 
for not taking part and asked for the op 
portunity to compete on the future pro} 


that AMC 


to waste 


was clear 


reasons 


ects 

Gen. Irvine cites this experience as 
proof that well as the 
military services, is eager to find better 
wavs to use its feels 
strongly that the new system of picking 
of qualified firms 
iwards will insure 
best qualified 
ind gain at least a year’s time 


industry, as 
engineers. He 


1 minimum number 
for Phase I contract 
competition among the 
peopl 
in development 





Subcontracting Policy 


a company special- 
manufacture of a 


Washington—“If 
izes in design and 
certain system 


they usually will do the job better than 


weapons component, 


someone else, because their bread and 
butter depends on it,” says Lt. Gen. 
Clarence S. Irvine, USAF Deputy Chief 
of Staff for Materiel. 

‘This is true for small business just 
USAF always 


will keep the opportunity there for the 


is it is for big business. 


little guy.” 
rhis approach is written into the text 
of prime contracts for weapons systems. 
The 


agreed upon and a list of subcontractors 


amount of subcontracting is 
is part of every proposal considered by 
the Air 
signed, a source cannot be changed nor 


Force. Once the contract is 
can a prime contractor undertake manu- 
facture of a component without prior 


advance notice to the contracting officer. 











At least one concrete result expected 
AMC from this policy is a curtail 
vent of the frantic bidding for en 
ineers on the market. 
There has been too much floating 


round,” he savs, 


employment 


‘and it has been too 

ficult to build up the kind of engi- 
neering know-how that is important to 
both USAF and the industn 


Great Strides Expected 


Once this is curbed to some degree 
ind the prime contractors do not feel 
forced to engineering talent in 
to compete whether they want 
not, Gen. Irvine feels the 
industry will have 
help fill USAF’s 
development facilities 

Che preference will, where possible, 


waste 
orde! 
the job or 
greater incentive to 


pressing need for 


go to contractors who put their own 
money into improved facilities. Gen 
Irvine expects these companies to make 
when they look 


ways to out the 


the greatest strides 


ahead for new carry 
USAI 

He cites the cases of Boeing and the 
Pratt & Whitney Aircraft Division of 
United Aircraft Corp., each of which 
have investments of many millions in 
the type of facilities and equipment 
that makes them outstanding contribu 


tors of the new developments in the 


THIssion. 


wiation field 

But, he adds: “We will never go 
down the route without examining the 
whole industry.” To USAI 
tracts, the competitor must 
¢ Be qualified and have a record to 
prove it. 
e Want to do the job. 
e Make contributions to the state of 
the art. 


win con- 





CONVAIR’S FIRST TF-102A began pre-flight tests last week. The side-by-side combat proficiency trainer (left) is the first specifically 
developed for any century-series combat aircraft. Convair told Aviation Week that the area rule had been applied to the TF-102A, inferring 
that the bulging nose was sculptured according to Whitcomb’s principle. Fuselage back of cockpit is identical to the F-102A. 





Wilson Rules Out Defense Cuts; 


°56 Estimate Raised $500 Million 


Washington—The Secretary of De- 
fense, Charles E. Wilson, facing the 
most politically-potent decision of his 
administration in the Pentagon, has 
raised his estimate of Fiscal 1956 expen- 
ditures to $34.5 billion. The figure is 
$500 million more than estimated to 
Congress early this year. 

His action came despite strong pres- 
sure from Treasury Secretary George M. 
Humphrey to have the Defense Depart- 
ment shoulder the main responsibility 
for expenditure reductions that would 
balance the federal budget. Wilson’s 
stand, disclosed in a letter to Sen. Lyn- 
don B. Johnson (D.-Tex.), made it clear 
that no cuts are planned in the defense 
program. 


Faced Criticism 


The decision followed strenuous exer- 
cises by the Air Force less than a month 
earlier, in which top officers and civilian 
chiefs studied alternate economy plans 
and showed how they would affect 
USAF operations (AW Sept. 5, p. 11). 

Wilson said the fiscal year target of 
131 wings for the Air Force has not 
been changed. 

Possibly the most important aspect 
of the Wilson stand is the way in which 


14 


it has upset the prognostications of 
many Washington political observers. 
The common viewpoint was that Hum- 
phrey was determined to balance the 
budget and that Wilson would not cross 
his Cabinet colleague. 

This viewpoint did not take into con- 
sideration the fact that Wilson, fast 
picking up political know-how, was com- 
mitted on Capitol Hill to a definite pro- 
gram. Failing to carry it out, he would 
have to face stern Democratic critics, 
well-informed on air power and skilled 
at investigative techniques. This appar- 
ently was a greater peril to Wilson than 
having the GOP face the electorate 
with an unbalanced budget. 

Wilson denies basic disagreement 
with Humphrey and both of them said 
only last week that the Defense Depart- 
ment’s spending goal for Fiscal 1956 re- 
mained at $34 billion. 


Developments 


Here are the pertinent facts: 
e Wilson, in a letter to Sen. Johnson: 
“In spite of our best efforts, it now 
looks as though it would be very diffi- 
cult to get down to the $34 billion esti- 
mate of expenditures made in the Presi- 
dent’s budget message last January. The 


Defense Department’s current estimate 
of expenditures for the many individual 
programs of the Department of Defense 
for Fiscal 1956 is now, after a very com- 
plete review, $34.5 billion, although the 
$34 billion figure which was the esti- 
mate in Januarv is still the goal.” 

¢ Humphrey, in a statement following 
Wilson’s letter to Johnson: “I am in 
full accord with the program outlined 
in Secretary Wilson’s letter.”” However, 
he said, savings through economies and 
elimination of waste and extravagance 
still can be made. 

e Rowland B. Hughes, Director of the 
Bureau of the Budget, in a Chicago ad 
dress: “. . . Recent statements to the 
effect that the Administration has initi- 
ated a new round of drastic reductions 
in military expenditures are entirels 
without foundation. . . . The goal today 
remains $34 billion.” 


Wilson Denies 


During his vacation last month, top 
officers of the Army, Navy and Air 
Force made trips to Michigan to confer 
with Wilson on the budget problem. 
Wilson denied to newsmen there had 
been a “row” between him and his 
Treasury colleague but said, “We are 
still working on (the budget) and we 
have got about nine months yet to go, 
but I would just like to frankly say the 
trend is against us. ... We have quite a 
struggle to hold our own and still carry 
out the program.” 
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At RTCA Conference: 





USAF Condemns Traffic Control System 


By Preble Staver 


Washington—A double-barreled at- 
tack against the inadequacies of the air 
trafhe control system operated by the 
Civil Aeronautics Administration and 
lack of action in solving them was 
made by two government aviation 
experts. ' 

The attacks, touched off at the semi 
annual meeting of the Radio Technical 
Commission for Aeronautics, came 
from: 
¢ Lt. Gen. Joseph Smith, commander 
of the Military Air Transport Service, 
said the present system is “inadequate 
and obsolete . . . completely unac- 
ceptable to our economy, society and 
national defense.” ; 
eSam P. Saint, veteran airline pilot 
and consultant to the Air Navigation 
Development Board, warned: “Unless 
something is done to clarify operational 
concepts so that technical development 
can operate from a proper springboard, 
these large numbers of improved air 
borne ‘mousetraps’ will still be con- 
trolled by a pencil, an interphone, a 
tired brain and bloodshot eves scan- 
ning a radar.” 

CAA Administrator Fred B. Lee, 
speaking later before the National 
Business Aircraft Assn. meeting in 
Detroit, said; ““The situation now calls 
for an attack on a grand scale, a patch- 
work approach won’t do. We must take 
positive action to keep tomorrow’s 
growth from being throttled by limita- 
tions of the airways svstem.” 

“If we are to prevent future Tacan- 
tvpe squabbles on a much larger scale,” 
Saint said, “The integration of a com- 
mon system with purely military re- 
quirements must start with operational 
agreement and _ understanding.” He 
also criticized the lack of a system 
concept. 

Saint, who is a member of the Air 
Transport Assn.’s air navigation and 
trafic control group, said these ques- 
tions must be resolved before a effective 
common system can be developed: 

e Airways or area type traffic control? 
e Safe separation based on time, air- 
space reservation, or proximity warning, 
such as can be provided by ground 
surveillance radar? 

e Is 24-hour traffic control required in 
some congested areas regardless of 
weather conditions (VFR or IFR)? 

Saint also proposed an air traffic 
control advisory team for these pur- 
poses: 
eInterpret operation requirements 
established by the Air Coordination 
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Committce’s navigation panel and give 
detailed guidance to the ANDB devel 
opment program 
© Refer back to the navigation panel 
matters which it 
clarification or revision. 
@ Assist the Civil Aeronautics Adminis- 
tration, ANDB and navigation panel 
in evaluating new devices. 

Gen. Smiths outspoken 
publicly exposed a 
behind-the-scenes 
to solve the knotty ai 
problems 

Air Transport Assn., Navi 
ment, Aircraft Owners and Pilots Assn., 
Air Line Pilots Assn., National Bus 
Aircraft Assn., and other aviation 
which fear a breakdown in 


control, are involved in the 
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He said the lack of il ids 
greatest pre a natural growth 
of the system. The procurement of ad 
ditional funds should be a common 
goal to all interests, he said 


The Air Force is willing to do its 


part, he said, but “it is not our primar 


ventive to 


wiation 
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the Tc ded 


ind will con 


responsibility to provide for 
Services Wi ha offered 


to offer eve issistance 


sponsible Tr pro iding 
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ATC 


funds 


tinue 
iwencies TC 
service in obtaining necessar\ 


from the Budget Bureau and Congress 


x other equitable measures nec« 


LT. GEN. JOSEPH SMITH 


to insure adequate ATC service.” 

The CAA administrator told the 
meeting 

We will need more 
dars for our airport control centers in 
order to permit radat separation stand- 
rds of a few miles instead of the ten 
minute time separation now required 
for safety.” 

Lee predicted that “it will be neces 
sary to more than double the present 
installa 


surveillance ra- 


number of navigational aid 


tions” in order to provide coverage of 
the entire airspace between 18,000 and 
75,000 ft. for jets, and of the CAA 
lirways routes down to 700 ft. for pilots 
of smaller aircraft who fly under clear- 
This was included in a 
of improvements im 


weather rules 
| O-veat 

tl iffic 

But Gen 


program 
control outlined by 
Smith 


progr¢ ss to 


Lee 

was not satisfied 
with CAA date. “We in 
the Air Force, with the arrival of the 
realization that if 
our requirements were to be met, we 
must take a more active part in the 
\ir traffic control and associated fields.” 
He said Air Force eftorts to assist in 
solving ATC problems were self 
“It should be appreciated,” 
he said, “That any action taken to en- 
trafic control progress will, 
healthy civil 
viation potential which 1s essential to 


jet, came to a cleat 


entered 


han ( iT 
in turn, contribute to a 


the national security 


USAF Demands Action 


Positive all-weather air trafic control 

ented as the most pressing need 

Air Force has an urgent ATC 

ibove 20,000 ft. but there is 
little control provided at these alti 
tudes, Smith declared, and where it is 
provided, it is sadly deficient. He noted 
that more than a vear ago the Air Force 
made known its definite requirements 
for high altitude control but no prog- 
ress has been made. 

\ir movement delay figures of record 
ilone reach staggering proportions when 
converted to dollars, Gen. Smith noted. 
The effect of special flow restrictions 
New York area are felt as far 
west as Chicago when critical traffic 
delays develop. The dollar impact of 
an inadequate air traffic control system 
national defense effort in the 
cannot be estimated, he 


in the 


on the 
event of wat 
said 

Gen. Smith said the Air Force solu- 
tion is to take action, and that enough 
planning has been done. He pointed 
to the continuous planning and replan- 
ning with the comment: “It’s unjust 
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to say that we have had all planning 
and no implementation but it is most 
dificult te reach any conclusion other 
than that the situation is getting rapidly 
worse instead of better.” 

A program for action outlined by 
Gen. Smith embraced two things: 
e Additional funds. 
¢ An appreciation by all aviation inter- 
ests that it will take a lot of money to 
improve ATC. He said: “We are not 
going to get progress by waiting for 
the ultimate system. Interim systems 


will cost dollars but will bring progress.” 


More ‘Patches’ 


A by-product of the “lack of funds” 
noted by Gen. Smith is the extreme 
reticence of aviation to accept interim 
improvements, due to costs involved. 
This has meant, he said, a constant hop- 
ing and waiting for the so-called ulti- 
mate and ideal gear that is to solve all 
ills. He said that there is nothing 
wrong with the present ATC system 
of patches except that the patches 
aren't stacked high enough. “We must 
dispel the reticence of the user and the 
provider to accept improvisations in the 
system, and secure the necessary budget. 
The most effective results will be ob- 
tained only with the concerted effort of 
all aviation agencies,” Smith said. He 
wamed that the alternative could be 
the demand from the public for action 
generated by a major air catastrophe. 

Lee thinks CAA can handle the air 
trafic control problem. “We in CAA 
don’t claim to have all the answers, 
but we believe that our intensive study, 
backed up by the distilled practical ex- 
perience of 30 years in the business of 
establishing and operating airways, has 
brought forth certain fundamental 
guidelines around which a_ successful 
program can be built.” 

Major ingredient in CAA’s prescrip- 
tion for strengthening traffic control is 
radar. ‘We want radar, more radar, and 
then some more radar,” Lee said. 
Among the types of radar involved are 
surveillance radars, long range radar, 





ATA Endorsement 


Milton W. Arnold, vice president of 
the Air Transport Assn. for operations 
and engineering, emphatically endorsed 
the Air Force demand for substantial 
improvements in the air trafic control 
system. Arnold said Lt. Gen. Joseph 
Smith's speech was “most encouraging.” 

“The recognition of an expanded posi- 
tive system of control of all trafic with 
proper provision for flexibility is essential 
to all users of the air space. It is gratify- 
ing to hear and read such an exposition 
of our requirements by one of the major 
users of the air space,” Arnold said. 











and secondary radar. Lee indicated cost 
could be kept down by tying together 
military and civil radar wherever pos- 
sible. But it must be accepted, he cau- 
tioned, that no matter how hard we 
strive to keep costs down, “If we are 
to meet the challenge of expanding 
aviation, we must be prepared to pay 
the bill.” 

CAA knows that it must stay ahead 
of aviation growth. Lee said, ‘Unless 
we are prepared for the load, we could 
be a stumbling block to industry prog- 
ress.” He doesn’t want the so-called 
“crash” approach and will rely on draw- 


LO IE IP ec et 
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ing up long range plans now, and shap- 
ing the annual programs in the years 
ahead so that those plans may be ac- 
complished. The approaching jet era 
must be prepared for now. 

However, so far as the Air Force 1s 
concerned “‘the jet age is not approach- 
ing; it has clearly arrived.” Gen. Smith 
says jets have brought requirements fat 
afield from present ATC concepts. He 
acknowledged that the jet aircraft are 
common only to the military today but 
the ATC must be ready for commercial 
jet aircraft that will come into operation 
in the very near future. 


Navy Blames F3H-1 Difficulties 


On Former Procurement Policy 


Washington—Navy Secretary Charles 
Thomas places blame for the F3H-1 pro- 
gram—now under investigation by two 
congressional committees—at the door- 
step of the Truman Administration, and 
adds that errors made will not occur 
again under new procurement pro 
cedures (AW Oct. 3, p. 12). 

Navy is paving more than $1.3 mil- 
lion each for 56 of the F3H-1 “Demon” 
fighters which will be used primarily 
for ground and other training activities. 

Investigators of both the House 
Military Operations Subcommittee, 
headed by Rep. Chet Holifield (D-- 
Calif.), and the Senate Preparedness 
Investigating Subcommittee, headed bv 
Sen. Lyndon Johnson (D.-Tex), have 
visited the McDonnell Aircraft Corp. 
plant at St. Louis, Mo., manufacturer 
of the airframe, and the Kansas City 
Division of the Westinghouse Electric 
Co., manufacturer of the J40 engine 
which failed as a _ powerplant for 
the aircraft. The J40 is rated at 7,200 
Ib. thrust. Committee staff members 
in Washington reviewed Navy files. 

Holifield’s subcommittee will begin 
public hearings October 24. 

In other developments: 

e Secretary of Defense Charles Wilson 
joined Thomas in blaming inadequate 
procurement procedures following the 
outbreak of the Korean war for failure 
of the program. 

© Question was raised as to the propriety 
of an admiral, with responsibility over 
the F3H-1 program at one time as act- 
ing Chief of the Bureau of Aeronautics, 
subsequently taking a position as vice 
president of McDonnell. 

A reporter asked Wilson: “Would it 
be sort of an unusual occurrence if the 
Acting Chief of the Bureau of Aero- 
nautics at that particular time became 
an executive of the company that pro- 
duced the plane?” No name was men- 
tioned, but presumably the reference 
was to Rear Adm. Lloyd Harrison who 





New Voodoo Orders 


A $330 million Air Force contract 
with McDonnell Aircraft Corp. for pro- 
duction of three versions of the super- 
sonic F-101 Voodoo was announced by 
J. S. McDonnell, president. 

It boosted the company’s backlog to 
an all-time high of over $601 million. 

The contract calls for an initial quan- 
tity order of the F-101B long range in- 
terceptor fighter for service with the Air 
Defense Command. It also increases the 
number of F-101A long range escort 
fighters to be produced for Strategic Air 
Command and the number of RF-101A 
photo-reconnaissance planes on order. 
The F-101 is powered by two Pratt & 
Whitney J57 turbojet engines, each 
developing 10,000 Ib. thrust. 











served as Deputy Chief of Bureau of 
Aeronautics from September, 1952, to 
July, 1955, and is now a vice president 
of McDonnell Aircraft Corp. 

Wilson replied: “I never like to 
answer a hypothetical question because 
I can’t tell what you have in mind.” 


Thomas’ Position 


Of the 60 F3H-ls procured, four 
were prototypes and six crashed, killing 
two pilots. Navy has decided that 21 
of the first models, costing over $28 
million, can be used only for ground 
training of mechanics or research into 
structural stress resulting from arma- 
ment firings. The remaining 29 are to 
be converted for installation of the 
higher-powered Allison J71 engine, 
which is rated at 10,000 Ib. thrust, at a 
cost of $4.3 million, but their mission 
has not vet determined. 

Thomas’ statement: 

“The difficulties with the F3H-1 Mc- 
Donnell aircraft stemmed from aircraft 
under letters of intent let four years 
ago or in October, 1951, and converted 
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into a formal contract in August, 1952. 
“These letters of intent and con- 

tract were let under procurement pro- 

cedures now considered inadequate. 

“From the time the deficiencies be- 
came apparent in this aircraft engine 
combination, the Navy has made great 
effort to correct these deficiencies and 
also to utilize the aircraft which had al 
ready been produced to the best ad 
vantage possible. 

“A subcommittee of the House 
Armed Services Committee was given 
detailed information relative to this 
contract and further information 
will be made available to any additional 
congressional committees } requesting 
it. 


Fails to Answer Question 


This testimony dealt with the Navy’s 
decision to cancel over $1 billion in 
orders for approximately 1,000 planes, 
at a termination cost to the government 
of $227 million (AW Feb. 21, p. 44). 
The public record shows only one men- 
tion of the F3H program. John Court- 
nev, counsel of the House Armed Serv 
ices Investigating Subcommittee, states 
that this includes all but 18 words of 
testimony given by the Navy. The two 
versions—the F3H-1 and _ its 
the F3H-2 powered with the Allison 
J7l—were not identified. The first 
l’3H-2 was delivered in June, and Mce- 
Donnell officials report that it has 
passed tests successfully on the carrier 
Ticonderoga (see pictures on p. 23). 

Only mention of the F3H was a re- 
port by Capt. H. T. Dietrich that the 
Navy plans to develop the plane. He 
anticipated that the Navy “may even 
tually get (its) money out” of the 
project. When Rep. Paul Cunningham 
(R.-la.) pointed out that the objective 
of terminations is to money,” 
Deitrich observed: ““We are not going 
ahead to buy an airplane that doesn’t 
perform the way we want it to per- 
form.” 

Thomas’ statement on the reason for 
the F3H-1 situation still does not answer 
one of the main questions in the minds 
of congressional investigators: Why did 
the Navy continue procurement of the 
plane from the time the first was de 
livered in December, 1953, through 
June, 1955? 

Secretary Wilson explained _ the 
Navy's continued procurement of the 
plane for a year and a half: 

“I suppose hope springs eternal in 
the human heart or breast or whatever 
you want to call it. Thev were trving to 
see if they couldn’t salvage the thing 
and get the thing fixed up, and they 
did start to reduce their commitments 
and pull in their production so that 
they minimized the losses.” Out of the 
total of 150 F3Hs originally ordered, 
90 were eventually converted to the 
F3H-2 type. 
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F-86 Sabrejets Win First Round 
In USAF Weapons-Rocket Meet 


By William Coughlin 


Las American Avia 
tion’s F-S6F Sabre, first tried out in 
the latter days of the Korean war as a 
fighter-tactical bomber, took top honors 
in the Fighter Weapons Section of the 
1955 U.S. Air Force Fighter Weapons 
and Rocketry Meet. An Air Training 
Command team, flving Sabres, took first 
place in the day fighter event while, in 
the “Special Weapons” phase, a U. S 
Air Forces in Europe F-86F unit placed 
second to a Far East Air 
team flying Republic Aviation | 
lhunderjets 

Republic’s newer, sweptwing F-84I 
making its debut in the day fighter com 
petition—placed second. Flown by a 
Strategic Air C team, it 
first in the air-to-ground events but 
scored only 2,769.5 points to the ATC’s 
3,170, 


Vegas—North 


Force 
84G 


i ¢ lose 


ommand was 


winning when air-to-air firings 
were idded 
The F-84G nosed out the F-86F in 
the special weapons (atomic we 
ce 1IVCT\ 
234 
The margin 


for a single 


F-86 vs. F-84F 

Col. R. C. Franklin, Jr., commander 
of the USAFE 2lst Fighter Bomber 
Wing, whose unit took second place in 
special weapons, told AviATION WEEK: 

“IT am of the opinion that the F-86F— 
for just plain delivery, not 


range OT 


pons 


contest, 27,154 points to 26 
was less than the score 


bomb of the 48 droppe | 


considering 
inflight-refueling—is the best 
iirplane for the job. It is definitely bet 
ter than the F-84I 

“We had an opportunity to win the 
mect and booted it. It was not the fault 
of the airplane.” 

Sabres modified to 


bombs have been in operational use less 


carr\ itomic 


than a year. This was their first appear- 
ice in the special weapons phase of the 
gunnery They were stock model 
F-86F-35s, modified only by the installa 
tion of an S-3 bomb rack and the instru- 
ment required for the bomb’s delivery 

No modification to the airframe is re- 
quired to give the Sabre its A-bomb 
capability 


meet. 


Practical Capability 


“We have found nothing in the air- 
craft that gives any difficulty in de- 
livery,”’ Colonel Franklin said. ““The dif 
ficulty is in presentation of information 
to the pilot ”’ He would not discuss this 
further for security 
obviously was referring to imadequacy 
of the low altitude bombing system in 
strument 

Col. Franklin said results in the spe- 

il weapons competition indicate that 
USAF has a “‘tremendous capability” for 
of tactical atomic 
hgures on accuracy 


reasons, but he 


delivery 

“The 
extremely acceptable for several vears,”’ 
he noted. “Where the improvement is 
coming is that we had 
ten pilots capable of this accuracy, we 
thousands.” (Only six pilots 
1954 


competition.) 


we apons 


have been 


where before 
now have 
ippearing in the meet were en 
tered in this 

Success of the overseas commands 
EAI ind USAFE—in the = special 
competition indicates, Col 
Franklin said, that tactical units in the 
held have developed their atomic-bomb 
delivery skills to the highest point 

(he colonel also praised the F-86F 
for its in-commussion rate 

Noting that his team had used the 
same six Sabres for three meets and two 
practice sessions, in addition to fiving 
them across the Atlantic, Franklin said 
there had been no mechanical aborts 
during the competition and only one 


veal '§ 


weapons 





Santa Monica, Calif.—Douglas 


M. W. Hunter, design engineer; A. 
i. a 


engineering personnel manager; T. 


missiles now in production. 


building here by next spring. 





Douglas Expands Missile Facility 


Aircraft Co. 
separate its missiles’ engineering functions from those of aircraft engineering because 


of the increased emphasis it is placing on guided missiles. 

Elmer P. Wheaton will head the new department as chief missiles engineer. R. L. 
Johnson has been named assistant chief missiles engineer. Other key men include: 
. Carah, assistant for component design; 
Perry, administrative engineer; R. W. Creal, chief draftsman; E. C. Kaliher, 
A. Kivass, chief of preliminary design, and Wil- 
liam Baker, chief of reliability and production design. 

Douglas is currently working on eight major missile projects under contracts from 
the Air Force, Army and Navy. The Honest John, Nike and Sparrow 1 are among the 


I'he company expects to complete the move of the new department into a missiles 


announced last week that it will 






























Forrestal Goes to 


USS Forrestal, world’s largest naval vessel, moves out for sea trials after commissioning. 
Longer catapults (foreground) are for attack planes; shorter two in background for fighters. 














armament malfunction — encountered 
when a relay failed—in 48 special weap- 
ons deliveries. 

“I have never seen an airplane stay in 
commission as well as this F-86F-35,” 
added Marine Maj. George H. Doden- 
hoff, an exchange pilot on duty with 
the USAF unit and a member of the 
team. “It is a well-proved, well-de- 
signed combat airplane.” 

Pilots and ground crews of the Re- 
public F-84Fs which competed for the 
first time praised the performance of 
the aircraft but said it is still plagued 
with engine difficulties. 


Engine Trouble 


The fighter, flown by SAC, also 
placed third in the special weapons 
event. 

rhe sweptwing fighters were equipped 
for this competition with the Curtiss 
Wright J65-W7 engine, which provides 
about 600 Ibs. more thrust than the 
W?3 but is—according to the pilots—ex- 
tremely sensitive to temperature and 
moisture. 

To overcome this difficulty, the en- 
gine now is being modified by cutting 
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the turbine blades. Tests indicate it 
will solve the problem of weather sensi- 
tivity but reduce thrust by about +00 
lbs. Thus, the W7 engine will have a 
net gain of only 200 Ibs. over the W3. 

During practice for the competition, 
M/Sgt. Joseph Hutchison, ground crew 
chief of SAC’s 508th Strategic Fighter 
Wing, said the Thunderstreaks were 
plagued with engine troubles such as 
hot starts and false starts. One engine 
“blew up” as the pilot was on final 
approach at Luke AFB, Ariz., during 
his flight to Las Vegas, but a quick 
engine change enabled the aircraft to 
reach Nellis AFB in time for the meet. 

[he engines, however, performed 
without difficulty during the competi- 
tion. “We watch them closely at the 
start for hot starts but otherwise are 
running the hell out of them,” a pilot 
reported. 

Pilots praised the performance and 
G-tolerances of the Thunderstreak and 
described it as being “‘as rugged as they 
come,” as well as faster than the Sabre 
Jet. They noted that it was more difh- 
cult to fly in the competition since it 
is not as stable a gun platform as the 


F-86F. This was attributed to the over 
sensitive hydraulic control system. 

The F-84F also was handicapped in 
the 30,000-ft. altitude air-to-air firing 
by the fact that it weighs more than 
the Sabre Jet and is less maneuverable, 
team members reported. For air-to-air 
firing, pylon bomb racks were removed 
from the F-84Fs. 

One pilot said he would prefer to see 
a more satisfactory emergency control 
svstem on the Thunderstreak. “If you 
lose your hydraulic system, you are out 
of business,” he commented. 

Sgt. Hutchison reported that redesign 
of the F-84F hvdraulic system is under 
way to make the three hydraulic systems 
independent of one another. “Now, if 
one system goes out, there’s a good 
chance they all will go,” he said. 


Maintenance Problem 


One of the greatest maintenance 
troubles with the new fighter is that of 
hydraulic leaks, according to Hutchison. 

There have been some actuator leaks 
in the spoiler new 
F’-models, he said, as well as difficulties 
with leaks in the stabilizer actuator. 
“One squadron encountered ten in two 
weeks,” he reported. 

When the wing first received the 
F-84F nine months ago, Hutchison 
said, it was troubled with gun malfunc- 
tions due to faulty design of the link 
chute. This was corrected and there 
were few malfunctions during the meet. 

Pointing out that almost every air- 
craft is plagued with maintenance 
“bugs” early in its life, Hutchison con- 
cluded, ““There has been a lot of talk 
about trouble with these F’s that is un- 
true. They are rugged just like the old 
G was—built to stand the gaff.” 

His comment was echoed by a pilot 
who summed up the team’s opinion of 
the F-84F as “all in all, a good, fast, 
dependable airplane.” 


Godfrey Pays Penalty 

Arthur Godfrev radio and television 
performer, has settled out of court his 
latest difficulty with the Civil Aero- 
nautics Administration by paying a 
$500 civil penalty. 

Godfrey denied the payment was an 
admission of guilt in the incident 
with an Ozark Air Lines DC-3 at Chi- 
cago’s Midway Airport (AW Sept. 19, 
p. 139). He was accused of flying dan- 
gerously close to the airplane when he 
overtook and passed it after takeoff 
with his own DC-3. 

The civil penalty compromise is a 
common method of settlement for 
CAA violations, tax disputes and other 
government cases. 

Earlier, Godfrey's pilot license was 
suspended for six months when he was 
found guilty of flving too close to the 
tower at Teterboro Airport, N. J 


svstem on. the 
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lhe New American Tradition... 


Be Prepared 


Convair is now producing in quantity the supersonic, delta-wing F-102A 
With this day-or-night, all-weather Interceptor the U.S.A.F. Air 
Defense Command will be prepared to better fulfill its mission — the 
discouraging of attack through the effective protection of America! 
Through engineering to the Nth power Convair continues 

to be prepared to help assure peace and freedom by producing 

aircraft with the capabilities of the F-102A 


ERIIINOE conncnns ovnamsce 


& 

















4 


SCHULZ 
for finer 


engineering 


DESIGNS 


TESTS Ar the Mirctaft Industry 


AND BUILDS 


IN LINE FUEL SHUT-OFF VALVES 
FLOAT VALVES ¢ STRAINERS * 
FILTERS * VENT VALVES * LOW 
PRESSURE AIR VALVES ¢ FUEL 
uf LEVEL CONTROL VALVES * IN 
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a FLIGHT REFUELING EQUIPMENT 
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SCHULZ 


TOOL AND MFG. CO. 
425 SOUTH PINE STREET 
SAN GABRIEL, CALIF. 


Eastern Representatives — East Coast Engineering Sales and Service, 1405 Northern Bivd., Roslyn, New York 
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il Ie 5 AL LN Ie Northrop Aircraft’s long-range goal is to maintain 


the most efficient organization possible for producing new, advanced weapon 
for our nation’s defense. This involves more than years-ahead planning by 

hrop engineers, scientists and administrators. Equally essential is true balance 
‘reative research and economical manufacture. From such balanced operation 
Northrop sphere have come the Radioplane Company’s family of pilotless 

lrones and missiles, first and foremost in their field; the Scorpion F-89 interceptors, 
defenders of our vital sky approaches; and the Snark SM-62s, lethal intercontinental 
A-bomb carriers. Greater weapons of tomorrow are now taking form, their efficient and 


timely production assured by the well-balanced, streamlined Northrop organization 


NORTHROP 


NORTHROP AIRCRAF N HAWTHORNE 4 RIA 


Pioneers in All Weather and Pilotless Flight 














While Congress threatened to investigate 
the Navy's purchase of its underpowered 
predecessor (the F3H-IN), the McDonnell 
F3H-2N moved out to sea for carrier trials 
aboard the Ticonderoga. Flown by pilots 
of the Naval Air Test Center, Patuxent 
River, Md., the all-weather fighter executed 
a total of 25 steam catapult launchings, 24 
arrested landings and 25  touch-and-go 
landings—all without incident. 

The F3H-2N is powered by a 10,000-lb.- 
thrust (with afterburner) Allison J71 en 
gine, as opposed to the F3H-1’s 7,200-Ib. 
Westinghouse J40. Its wing area also has 
been increased. Top photo of Demon being 
positioned above steam catapult shows 
sharp, aerodynamically-designed low drag 
radar nose apparently the first to be installed 
on a U. S, plane; carrier approach-light sys- 
tem mounted on the nose wheel rather than 
on the conventional wing-tips; bomb-rocket 
racks, and two fuel pylons beneath fuselage. 
Side picture shows three weapons pylons 


below wing. 
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Goes 


To Sea 
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NEW DYNA-CRIMP TOOL 

New, powerful, DYNA-CRIMP tool features fast 
positive crimping action and ecasily-opened swivel 
head. Crimping heads can be changed easily. A-MP 
DYNA-CRIMP tool gives maximum portability with 
remote control operation. Interchangeable dies are 
available for use with A-MP’s complete line of Alumi- 
num and Flag terminals. Shown above with moveable 
cart to transport power unit providing maximum 
flexibility for Bench-Production line use. 


BONDING FEATURE MOST IMPORTANT 
Bonded insulation is the most important factor in 
producing a successful insulated terminal. The 
positive and complete bond of the insulation to the 
terminal sleeve insures uniform insulation thickness 
under crimping pressures, and therefore transmits this 
pressure eyenly to the center of the crimp area. With 
this precision-engineered A-MP crimp and BONDED 
insulation you can be sure of maintaining proper 
dielectric and tensile values in the finished connection. 
More intimate contact achieved by confining, over 
a greater area, terminal and wire under intense crimp- 
ing pressure, 


OTHER IMPORTANT A-MP “FIRSTS” 
Completely separate metallic reinforcing ring grips 
wire insulation, prevents exposure of conductor during 
sharp bends, cable fatigue caused by flexing and 
vibration and forms a barrier to foreign objects coming 
in contact with current carrying members. New helical 


tongue design gives maximum strength with mini-, 


mum weight. 


= 


The first 
and only 
LARGE SIZE 
terminal with 
BONDED 
INSULATION. 


SIZES 
B nau My 


ra 
- DON 
Trode-Mork 


WITH INSULATION 
SUPPORT AND 














SUPERIOR A-MP 





CONFINED CRIMP, 





AMP Trade-Mark Reg. U.S. Pat. Off. © AMP 





Find out about the New 
AMP “CREATIVE AP- 
PROACH TO BETTER 
WIRING” 

-«-An evaluation survey 
without cost or obligation. 











10 distinctive and distinguishable features make precision-engineered AMPLI-BOND terminals the 
best quality insulated termination for copper wire. 


* INSULATION WITHSTANDS * SUPERIOR A-MP CONFINED CRIMP 
A MINIMUM OF 6000 VOLTS! BRAZED BARREL SEAM 

* INNER COPPER SLEEVE FOR 
STRENGTH AND VIBRATION 
RESISTANCE 


* FULLY INSULATED METALLIC 
REINFORCING RING GRIPS 


e INNER BARREL DIMPLED FOR 
INCREASED TENSILE STRENGTH 


¢ COPPER TERMINAL BODY ELECTRO- 
TINNED FOR HIGH CONDUCTIVITY 


INSULATION « BONDED INSULATION 
- COLOR CODED FOR RAPID ¢ PROOFMARK FOR POSITIVE 
IDENTIFICATION IDENTIFICATION 


Here is a large size terminal that presents to the users of heavy duty wire the same quality connection 
that has made A-MP famous for PRE-INSULATED type terminals throughout the industry. Write 
today for information about AMPLI-BOND and new powerful AMP DYNA-CRIMP portable 
pneumatic-hydraulic crimping tool. 


AIRCRAFT-MARINE PRODUCTS, INC. 


2100 Paxton Street Harrisburg, Pennsylvania 
In Canada—AIRCRAFT-MARINE PRODUCTS OF CANADA, LTD. 
1764 Avenue Road Toronto 12, Ontario 
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AERONAUTICAL ENGINEERING 





Mystere 22 





Dassault Designs NATO Light Fighter 


By David A. Anderton 


St. Cloud, France—The first proto- 
type of the Dassault Mystere 22 light 
tactical aircraft design for the French 
Air Force is nearing completion in the 
company’s experimental shop here. 

Although aerodynamically similar to 
the Dassault Super Mystere supersonic 
fighter now entering production, the 22 
is much smaller—the gross weight is 
under 12,000 Ibs.—in keeping with its 
light-ighter concept. 

Two other basic 
follow: 
© The Dassault 24, a flying study of the 
possibilities of the Snecma Atar G tur- 
bojet. 
® The Dassault 26, ordered for NATO's 
light tactical aircraft program. Designs 
for both aircraft have almost been com- 
pleted, and construction of the proto- 
tvpes has begun. 

The basic mission of the series will be 
low-altitude combat at transonic speeds. 
NATO requirements call for a 105 
nautical-mile flight to enemy forward 
positions at 3,000 ft. altitude and 350 
knots, carrying full internal loads plus 
wing rockets. 

Over the line, the plane has to make 
a run-in to a target 50 nmi. behind the 


prototypes will 


26 


cnemy positions, loiter for eight min- 
utes at the target and then return the 
50 nmi., all at full throttle. The return 
cruise is at 105 nmi., the same as the 
outgoing. 

Armament of the light planes will be 
a pair of the French-built 30-mm. re 
volver cannon, internally carried air-to 
air or air-to-ground rockets and 1,000 
lb. of external stores (most typically a 
pair of 500-Ib bombs). For ferry mis 
sions, external fuel will give up to 1,200 
nmi. range. 

Dassault engineers say that the re 
fueling operation should take about five 
minutes. Re-arming the plane should 
take about eight. In all cases, ground 
operations and maintenance have been 
among the governing factors in design 
of components. 


Design Features 


The family resemblance of Dassault 
airplanes has been kept in the new 
light series. Wing and tail geometry— 
both in outline and in respective loca- 
tion—are the same as those of the Super 
Mystere 4B2. 

This probably is one of the few times 
in aircraft design history that fuselage 
design has been controlled by the size 
of the tires. Rough field operation is 


a must for the new generations of 
French and NATO fighters, and rough 
fields mean big tires; wheel pressure is 
less than 50 psi. 

But big tires won’t retract into the 
thin wings needed for transonic opera- 
tions, so the only solution is fuselage 
storage. Two large-sized wheels, re 
tracted to lie flat and almost touching 
in the fuselage bellv, govern the width 
of the body. The pilot, powerplants 
and ducting are all subordinate to the 
wheels’ dimensions. 

Structure of the first prototype i 
conventional. The components are 
built up of sheet aluminum alloys, 
mostly of 24ST, although some 75S1 
is used in forgings. The second proto- 
type will be more of a structural experi- 
ment in integrally stiffened milled com- 
ponents. Dassault is converting some 
of the Super Mystere components to 
that kind of design after fabricating 
earlier planes from bits and pieces and 
will save more than 100 lb. on the 
center section alone. 

The design ultimate load factor for 
the structure was 12; even so, local 
buckling and rigidity requirements 
often dictated the choice of metal 
thickness. 

Ihe fuselage is built as a box struc- 
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DASSAULT PRODUCTION LINES for Mystere series (top row and above right) 


Cockpit trainer for the fighters is shown above left 


ture, with two vertical shear webs ru 
ning from the side walls of the cockpit 
to near the wing trailing edge—and 
with the distance between them cd 
creasing as they run aft. A single shear 
web continues aft from the bulkhead 
that terminates the paired webs; engines 
are mounted on either side of the 
single web, and the two main tail beams 
straddle it 

Nose, ducting and tail cone structurc 
are treated like fairings riveted on to 
the box structure. 

Separate structural bavs behind the 
cockpit hold radio, the armament and 
fuel, in that order. 

Wing design is conventional, with 
the center section formed from rolled 
plate stiffened by spanwise hat sections 
Center-section to outer-panel connec 
tion is made with a multiple-bolt fitting 
probably to be face-milled for alignment 
after assembly, as in the Super Myster« 
SCTICS. 


Aerodynamic Layout 


The Dassault 22 wing has 45-degrec 
sweepback. ‘Thickness-chord ratio i 
6%. Ailerons are conventional; all con 
trols are powered. 

For high-lift characteristics, the now 
familiar formula of slats and flaps is 
used. The nose slat is in three seg 
ments, closed by air loads. Double 
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slotted flap re ntted nboard of the 
ailerons 

Although all Super Myst vill have 
the lab tail afte the 150th uirplanc 
earlier ones had tl ll-flving tail thi 
2 na ert to a nbdinat ! f th 
two 

In n Da iit osal, th el 

tor and _ stabiliz ’ locked nt 
1 single tail—effect | lab ta to 
the normal flight rang With landing 
gear down and locked, the elevator and 
tal can fun eparat | tl 
normal manner of tl ll-flvin ta 

Wind tunnel tests have been m 
it low ced on th é nd h 
conhrmed ilculation nad t th 
design and | ed on similar tests of the 
imilar Super Mvyste For these rea 
sons. the Dassault engineers fores« n 
highspeed troubles f he layout 
Armament 

The pair of 30-mm. French-built 
revolver cannon milar to th British 
Aden gun ymbined with the ammu 
mfion im gun pack that can _ be 
inched in and out of the fuselage fo 
quick rearmament. Designation of thi 
revolver cannon AMI 3¢ e \] 
though all the 30-mm innon 
being fitted to aircraft of the NATO 
nations dift n detail, th ll fi 
1 standardized shell. ‘The 22 rries 120 


shows fuselage 


and tail assemblies for the Mystere 4A. 


immunition for cach gun 


\ir-to-air or air-to-ground rockets will 
which 


ds f 


be carried in an internal tray 


projects for firing. Dassault engincers 
have developed an expendable tray 
vhich destroved one row at a tink 

each bank of rockets } fired This 
makes it unnecessary to retract the tray 
ifter firing a salvo, as must be don 
vith other svstems. The new trav has 
been standardized by Dassault on the 


Supe \ivstere and will probably he 


ed Mm the 22 

Standard gunsight and range radar 
ire installed, but no search or acqui 
tion gear is employed 
Powerplants 

lhe only differences between the 


ry 


ons of the 22, 24 and 26 are in 


the pow rplants The first prototype 
the 22-0l—is being designed around a 
lurbomeca Gabizos jets rated 


t about 2,200 Ib. thrust each. If the 
engines are not ready when the airplane 
then the prototype will be flown 
vith Dassault-built Armstrong Siddeley 
Vipers at less thrust 
Other possible powerplants studied 
for installation are the Snecma R105 
nd the Hispano Suiza R800, rated be 
at n 860 and 3.300 Ib 
(he second model—the 24—is to be 
1 with a single Snecma Atar G 
27 





Super Mystere 





PILOT LIFTS NOSE of Super Mystere off runway as he leaves on test flight . . . 





ALOFT, he puts ship through paces (above) and then drops back in for landing (below). 





DASSAULT SUPER MYSTERE built around alternate powerplants—Rolls-Royce Avon or 
Snecma Atar turbojet with afterburner—will soon be delivered to the French Air Force. 
lirst component assemblies of the Super Mystere are now being built, replacing the 
Mystere 4A units in production. Design and fabrication of the first Super Mystere proto- 
type (shown above) began two years ago; first flight was in March. Plane reached supersonic 
speeds in level flight many times since then. Wing sweepback angle is 45 degrees; 
thickness-chord ratio is six percent. First 150 Super Mysteres will have all-flying tail; 
subsequent planes will be equipped with a slab tail in France’s first production use of 
that control surface. Rockets and cannon are standard armament on Super Mystere. 
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turbojet, now rated at 7,700 lb. thrust 

I'wo Bristol Orpheus engines—picked 
by NATO as the standardized power- 
plant for its three light-fighter proposals 
—will power the 26, of which three are 
being built with some U. S. aid. Bristol 
expects to be able to guarantee a thrust 
rating of 4,850 Ib. for the Orpheus 
by the end of this vear; with nearly 
10,000 Ib. of thrust available, the 26 
should be capable of astonishing short- 
field takeoffs. 


Super Mystere 


Latest of the Dassault fighter line 
to enter production is the Super Mys 


tere 4B2. ‘The French Air Force order 


for 150 of the supersonic fighters ar 
rived at Dassault on Sept. 15, but pro 
duction tooling and some preliminary 
onstruction had been under way before 
then. 

Dassault’s plants are now shifting 
over from Mystere 4A production to the 
#B2. Engineers say that in two month 
the Super Mystere will be at full-rate 
production levels in the component 
shops. 

Indicative of the plane’s performance 
is the level flight speed of Mach 1.3 
reached by Maj. Gen. Albert C. Boyd 
on his first flight in the Super Myst 

Armament of the Super Mystere is 
a pair of 30-mm. revolver cannon, a tray 
of 35 Matra rockets and two external 
loads, which may be a cluster of 19 
rockets per side, or four or six heav 
rockets. 


Cre 


Production Transition 

The first forward fuselages for the 
Super are going together in their light 
green jigs, now springing up all over th« 
factory floor to replace the dark-green 
jigs of the 4A These fuselages ar 
made by the “half-shell” technique 
married in an assembly fixture and then 
shipped—after inspection—to the firm’s 
main production plant at Merignac near 
Bordeaux 

Among the heavy equipment on th« 
floor of Dassault’s Argenteuil plant 
the only Anderson ‘“forming-by-draw 
ing” machine in Europe, and the only 
one in the world—says Dassault—of a 
new design. ‘Tool engineers say the 
process 1s faster and makes less scrap 
than processing on a Hufford. 

The machine grips a sheet of metal 
in one set of universal jaws and pulls 
it through another set of variable-con 
tour jaws whose shape is altered by the 
motion of cam followers. Dassault’s 
operator savs he can produce 300 pieces 
without a change in adjustment of the 
machine; its capacity is a sheet with 
maximum dimensions of 144-in. length, 
50-in width, and 0.250-in. thickness. 

Also at Argenteuil is a single Gid 
dings & Lewis skin miller, now being 
used to process experimental parts and 
to train eperators. The machine will be 
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| How THE 8. F, GOODRICH COMPANY 

| mounts the wheels of the Nep- 
tune P2V-7 on Timken bearings 
to take heavy landing shocks, 
permit fast acceleration. 


s\ | 


TIMKEN bearings take 3-way landing 
shocks of world’s fastest sub-killer 


HEN Lockheed’s new Neptune comes in for a 

landing, its landing wheel bearings have to stand 
up under 3-way punishment—the radial shock loads 
caused by the landing impact, the rapid acceleration 
ot the w heels w hen they touch down and the thrust 
shock loads resulting from cross winds 

That’s why Timken* tapered roller bearings were 
selected for this new P2V-7 Neptune. 

Because Timken bearings have full line contact 
between rollers and races, they have load-carrying 
capacity to spare. And, being case-carburized, theis 
rollers and races have tough, shock-resistant cores 
under hard, wear-resistant surfaces. 

Because Timken bearings practically eliminate fric- 
tion, they can easily stand up under the rapid accel- 
eration, from zero r. p.m. to as much as 500 r. p.m., at 


HARD ON THE OUTSIDE, 
TOUGH ON THE INSIDE 


Rollers and races of Timken 
bearings are case-carburized 
to give a hard, wear-resisting 
surface and a tough, shock- 
resisting core. Result: longer 
bearing life. 

The Timken Company leads 
in: 1. advanced design; 2 
precision manufacture; 3 
rigid quality control; 4. spe- 
cial analysis Timken steels 





NOT JUST A BALL 
BEARING TAKES RADIAL 


landing of the Neptune's wheels. Timken bearings are 
And they 
are precision manufactured to live up to their design. 


| 


designed to roll true, by geometrical law 


Because Timken bearis gs are tapered, they easily 
take the thrust loads of cross-wind landings as well 
is radial loads 


No other bearings give you all the advantages you 


get from Timken bearings. To be sure we get the 

best steel for Timken bearings, we even make our 

own. No other U. S. bearing company does. Always 

look for the trade-mark “Timken” 

on the bearings when you buy or ": : 
TIMER hen ime 


build equipment. The Timken Roller * — 
Bearing Company, Canton 6, Ohio. 
Canadian plant: St. Thomas, Ont. 


Cable address: ““TIMROSCO”. 


This symbol ona 
product means sts 
bearings are the best, 


TAPERED ROLLER BEARINGS 
THE TIMKEN TAPERED ROLLER 
LOADS OR ANY COMBINATION 





NOT JUST A ROLLER 
AND THRUST 
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From the Stoddard-Dayton to the Super Sabre 


ey ee 


Speco’s creative engineers have opened 
new horizons in precision ! 





If you recall the Stoddard-Dayton, then 
surely you remember the Jenny — the 
sweetheart of World War I. They were a 
couple of kids who “grew up together” 
... the car and the airplane. And today 
their grandchildren are the mainstays of 
our national economy. 

We like to feel that our leadership in 
precision on a mass production basis has 
played a big role in this growth. Our 
work in all industries—automotive, avia- 
tion, industrial... in fact, in all fields of 


THE STEEL PRODUCTS 
ENGINEERING COMPANY 


mechanics and hydraulics — has made 
great contributions. Our team of pre- 
cision engineers, toolmakers and machin- 
ists makes certain that If We Ship It... 
It’s Right! If you have a job with which 
you feel we might help, a short letter or 
a telephone call will bring prompt, sound 
guidance. Or if you'd like the whole 
spEcO story—from plant to people to 
products, send for our new Plant Bro- 
chure. The Steel Products Engineering 
Company, Springfield, Ohio. 





Sage 


SEAUTIFUL nu” x 14” REPRODUCTIONS OF THIS PICTURE SUITABLE FOR FRAMING WILL BE SENT ON REQUEST~~FREE. 
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One of our early contributions 
to aviation—this two cylinder, 
Opposed Piston Blower Engine 
produced by Speco in 1924. 





_— 


Today we're building precision 
mounts for nearly every major 
manufacturer of radar equip- 
ment—and many other com- 
ponent parts, 














J 
i 


DASSAULT ENGINE-STARTING training unit to be used by 


used to produce production models of 
the Super Mystere. 

Wing attachment fittings are assem 
bled on the fuselage sides in the jigs; 
after completion of the entire fuselag« 
fixture, the fittings 
are machined in place. ‘This is done to 
guarantee accuracy of alignment and 
parallelism of the fitting faces. Two 
Cazeneuve horizontal millers are used 
for the process, mounted one on each 
side of a special jig which positions th« 
fuselage. 


in its assembly 


Avionics Research 


A new kind of communications an 
tenna is one development of Dassault’s 
energetic avionics department, formed 
less than a year ago. Since then th« 
group has concentrated on two phases 
of development: communications and 
target-illuminating radar for the Das 
sault aircraft designs. 

Out of this program has come a new 
kind of communications antenna, now 
standardized for the French Air Force. 
It features an omni-directional radiation 
diagram and can utilize VHF-UHI 
channels from 100 to 400 megacycles 
without adaptation or changes. 

Che antenna is a simple pressing of 
aluminum alloy, held near one end with 
a pin which is the electrical connection 
and at the other by slipping over a 
dielectric post. The entire assembly is 
contained within the tip of the vertical 
fin. 

Dassault believes that the range of 
a radar like the APG/30—something 
on the order of two miles—is not 
enough for their light fighter. They 
want an illumination radar with a 20 
to 30-degree beam width and a range 
ef about 20 km. (12 mi.). Thus the 
ground radar need not be so accurate; 
acceptable values would spot a target 
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pilots and mechanics. 


within ind within a 5- o 
10-degrec beam 


lo match thes« requirements, Da 


sault engineers have developed a new 
radat that in icquirc i fighter urcraftt 
the size of the Dassault Ouragan o1 
the Republic F-54 at a distance of 
8-12 km. An aircraft as big as a Lock 
heed Constellation transport can be 
picked up at 18-20 km This radar 
in conjunction with target-seeking radat 
used in missiles such as the Hugh 
| ilcon, will LIVE the | ench urcraft 
the kind of target a quisition perform 
ince thev now require 

Design of the unit 1 onventional 
with no transisto1 ind no mag-am] 
It operates at a peak power of 300 kw 
on a wavelength of 3.25 cm. Combined 
with the othe lectron equipment 
on board. the radar plus the rest of 


] 
the packag 


up ibout two cubic feet of space 


weighs about 90 Ib. takes 


Pilot pre sentation is in the form of 
two indicators and a single lamp. No 
scope is used. ‘The lamp lights to indi 
cate that the target has been icquired 
me of the indicators gives the rang 
ind the other gives the bearing of the 
target. 

Trainers 
Dassault has designed and built a 


large number of mobik 

for its fighters, particularh 
series which was sold to the 
Air Force he 
group of 13 of these 
craft will need a 


the Ouragan 
Indian 
OQuragan required a 
trainers; later ait 


comparable number 


One idea not previously seen on such 
trainers was the use of large photo 
graphs of the item in question, with 
only the necessary gadgets or controls 
being modeled or made as operational 
units 


[he engine starting trainer uses such 


NOW. © Perfect 


Repetitive Soldering 





MicROBRAZER 





training units 


Accurate adjustable timed 
heat cycle is set by leadman. iste 
Then operator presses foot <) 
switch to start cycle; heat shuts) // 
off automatically, assuring 
perfect solder connection even 
on smallest electronic compo- 
nents. No more burned insula- 
tion or cold joints. Exactly the 
correct amount of heat avail- 
able, time after time. Timer 
range of 1/60 to 3 seconds. 
Silver solder brazing to 1250°. 
Zephyr representatives will 
be glad to show you how the 
MicroBrazer can save time and 
reduce rejects—in your plant, 
on your assembly line. 


ZEPHYR 


MANUFACTURING COMPANY, INC. 


FREE Demonstration 
in your own plant ...on (i ' 


THE SECRET'S in the timing. nest 








your own work 


Vax 


Write for free 
catalog No. K-1 SS 


ZEPHYR MANUFACTURING COMPANY, INC. 
Electronics Div., Dpt. D4-D, Inglewood, Col. 


C) Send catalog K-1. 


[}) I'm interested in demonstration. 





Name 





Company 





Address 





City Zone State... 
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PANELOC announces | 3,0) yokes 
| the turbojet. It caused a mild sensation 
| at the Paris Salon de lAeronautique 


because it also simulates the noise of a 


a new starting engine. Inside the exhibition 
hall it was starthng 


latch-nut , 
The company also assembles ground 


md auxiliary power units needed to 
ug service its aircraft. Components arc 
| purchased and built by Dassault 
Intertechnique 


One of the Dassault associated com- 


panics is Intertechnique, a firm which 
holds license rights to many non-French 
production items, among them Hi-Sheat 


rivets, Wiggins couplings, Avien fuel 
rages. Aro oxygen regulators and Lear 


—_ 


entire fastener 
anchor block ; on door 
— 


wutopilot and communications equip 
ment. 

Many of these items are being mad 
in large quantity after having been 
standardized by the French Air Force 
for use on all of its aircraft. ‘The sub 
sidiarv is the baby of the Dassault fam 
ily, but, in a few short months, it has 
shown a lJustv growth 


ee re SS 














no female portion Army Fuels Plan 


required 

opening Washington—The Army is considering 
; a proposal which would reduce the num- 
Saves Cost e Saves Time ber of fuels used in Army aircraft to 
Saves Space e Saves Weight three, according to D. D. Weidhuner of 
‘ the Department of the Army. 
This new Paneloc Rotary Latch is a simple and The three fuels, Weidhuner said, are 


economical, strong and durable fastener for Grade 80 aviation gasoline to be used in 
access panels, electrical control panels, low output reciprocating engines, Grade 
inspection doors, machinery doors, and other 115/145 aviation gasoline which could 
hinged or removable covers. It permits a larger be used in all higher output reciprocating 
access opening, operates quickly with a engines, and JP-4 to be used in turbine 
quarter-turn. Entire assembly on access panel —— 

itself, eliminating many installation steps; 
no special tools required. Only four simple 
parts; made of steel, cadmium plated. Three penalty on engines qualified on 91/96 
Standard sizes now available, more to be added. and 100/130.” 

Special sizes and finishes available on order. A further possibility is that all Army 
Cost very low, performance unsurpassed. aircraft engines would be qualified on 


Write for a catalog and price list for your file. Grade 115/145 as an alternate fuel with- 
out undue penalty. 


PANELOC ...America’s — wh _ The Anny official emphasized that this 
most versatile line of aircraft pais >on —~ O22 fuel policy has not yet been adopted 
fasteners . . . Rotary Latches, v q/ 9 ia ¥ ee > ) El and is only a proposal. 

Styles 1, 2, and 3 Panel Styles 1 & 2 Style 3 High Performance ap Fs \ similar proposal is being considered 


Fasteners, High Performance : for lubricants, Weidhuner said, using the 
Fasteners, Snap Fasteners. PANELOC—A product of Scovill , ’ 5 


latch-screw “This would provide a near optimum 
fuel policy has not vet been adopted 


said, “since 115/145 should impose no 


same lubricants for both engines and 
transmissions. 

Scovill Manufacturing Company, Aircraft Fastener Div “In the case of turbine engines, we ex- 
“43 Mill Street, Waterbury 20, Connecticut pect that this oil would be Mil-L-7808, 
Please send me fastener catalogs checked: 

( ) Rotary Latch ( ) Style 3 (MIL-F-5591A 

( ) Styles 1 & 2 (MIL-F-5591A High Performance (NAS-547 
( ) Snap Fasteners (AN 227) and satisfactory lubrication and load 


due to its good low temperature capa 


bility minimizing pre-heat requirements, 


Send to: carrying ability in the engine and trans- 


Name Title mission,” he said. 











Company 
Address 


. . ++ Useful, Complete, Comprehensive . .. . 
Aviation Week Buyers’ Guide, Nov. 28 
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New Chance Vought Crusader 


Streaks smoothly into the silent world beyond the 


speed of sound 


carrier landing speeds—a potent, advanced weapon 


for Your New Air Navy. 


A lightweight fuselage wrapped around 
world’s most powerful turbo-jet engines 


thin wings to meet the challenge of! 
high-altitude performance 


This is the new Vought F8U-1 
Crusader 


Evolved by Vought research and development, 
the Crusader represents the next generation of 


Navy fighters 


Air Navy pilots 
Defense Team 
add significantly to their strength 


The Crusader soon will serve with 
carrier forces at sea, helping to guard your free- 
dom and the peace of the world 





et 


yet a sure-footed performer at 


supersonic, 


This is the 


the world’s fastest carrier-based fighte 


proud members of the U. S 
will fly the new Crusader. It will 


fast-moving 


Me 


For America’s Defense Team... 


Worlds Fastest Navy lighter... 


one of the 


knife- 





UGHAT AIRCRA 


4M CARP OCRA ATED 


DESIGNER AND BUILDER OF 
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HIGH PERFORMANCE MILITARY 











Join the MEN Who Fly for Navy 
Men Who Will Fly Jets Like the New Crusader 
There's no greater challenge to young 
Americans today than the Jet Frontier. $70,000 
worth of Air Navy training fits a man to meet 
this challenge—to become a leader tn to- 
morrow’s world 


to NAVCAD, Washington 25, D. C., for 


complete details 
Narn ive 
Address 


' 
' 
' 
| 
! 
' 
' 
' 
' 
' 
i 
i 
If you are 18-26, and unmarried, visit your , 
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NOW 


MORE PNEUMATICS 
FROM 


STRATOS 


Stratos has acquired the Rhodes-Lewis Co., a subsidiary-of 
McCulloch Motors. Rhodes-Lewis engineering, manufacturing 
and sales now are being incorporated into the Stratos 


organization. 


Rhodes-Lewis products are being integrated into Stratos’ line 
of pneumatic systems and equipment for aircraft. During the 
transition period close cooperation between Rhodes-Lewis 
and Stratos assures continuous production and uninterrupted 
delivery of Rhodes-Lewis equipment. 


Concurrent with the acquisition of Rhodes-Lewis, Stratos is 
establishing a western factory. This will make Stratos’ man- 
ufacturing facilities convenient to major aeronautical centers 


on both coasts. 





Western Branch: 1800 Rosecrans Main Plant: Bay Shore, Long Island, 
Ave., Manhattan Beach, Calif. New York 


Stratos products include: Rhodes-Lewis products include: 


Air-conditioning and pressurization Controls * Valves * Regulators * 
systems * Turbo Drives * Controls and Actuators * ASW Equipment * Blowers 


Valves * High Pressure Pneumatics * Pneumatic Stores Ejectors 


® STRATOS 


A DIVISION OF FAIRCHILD ENGINE & AIRPLANE CORP. 


Main Office: Bay Shore, t.1., N.Y. * West Coast Office: 1355 Westwood Bivd., Los Angeles, Calif. 
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WING BOX BEAM structure for Lockheed’s new 16494 piston-power¢ d transport makes extensive 


Te eo < thy f if yattern, usuall chminatin 
New Wing Design Secret Behind | 
e Increased fuel tankage. Capacity 1s 
( e ~ ‘ 600 ¢ is COMpared with 6 900 on 
1649A’s Greater Range and Speed sop: Constetiations and 7,750 
fiptank-Carrying modcls 
lition to normal strength r 
By Irving Stone number charact Chickn of ts, the wing is designed to 
the new wing I it the root and nb t characteristi 
Burbank, Calif.—Lockheed’s 1649A = 11 it the tip ired with 18 e Unlimited fatigue life. Allowabk 
Super Constellation will gain up to and 12%, respect for the 1049G tre have been chosen sufhcientl 
2,000 mi. range and 70 mph. over its ® Increased aspect ratio ilue of 12 low to-remove danger of fatigue crack 
carlier sister ships, company officials re- as compared with 9.17 on the 1049( ing. Detail design provides a minimum 
ported last week, because of a new, to redt ndu Uh I] f stro mcentration 
thinner wing design incorporating a cruising at high ti li @ Fail-safe properties. ‘To omplish 
greater fuel-carrving capacity and boast- 
ing a “minimum-drag” profil y j 
Scheduled for delivery to the airlines a f 
in early 1957, the 1649A was designed = SLs - . : 






to provide improvements 
existing transocean nonstop 
(Aviation Week, June 6, p. 15) 
The new transport will flv 1,000 mi. 
further than its predecessor (the 1049G 
at maximum power and 2,000 
mi. further at maximum range power. 
At ranges over 4,000 mi 
compensate for heavy headwinds on a 
Paris-New York flight—the 1649A will 
be about 70 mph. faster than the 1049G 
ind anv other piston-powered transport 
fiving, according to a Lockheed 
spokesman. On such flights, other 
planes would have to throttle back to 
maximum range power instead of using 
maximum cruis¢ 
lo accomplish this capability with 
the basic Super Constellation con- 
figuration, the obvious design feature 
to change was the wing. The new 
1649A airfoil incorporates: 
e Changes in profile to give low mini 
mum drag 


e Changes 


major OvCT 


service 


CTUISC 


enough to 


now 


pt wWCT 


in camber to afford mini- 
mum drag at lift coefficients normally 
flown—at maximum long 
range cruise. 

¢ Reduced thickness to improve Mach 


CTUISC OI 


SKETCH 150-ft 


shows 


of 


wingspan 
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use of integral stiffening. 


L649A superimposed on that of 1049G. 













































































































































Growing out of earlier achievements in flight instrumentation, 
Collins Automatic Pilot System combines a proven flight 
director and dependable computer and servo units. The 
combined design technique offers weight and space 
economies along with these principal features: Pictorial 
presentation uses only two easy-to-read instruments to give 
complete monitoring of the automatic system . . . Smooth 
flight control assured by a special “fader” and precision 
hysteresis clutches . . . Greater reliability and negligible heat 
output attained through use of magnetic amplifiers and 
silicon transistors exclusively . . . Ease of maintenance 
provided through module plug-in type subassemblies 

in the computer and amplifier. 





~, 


Write today for the new AP-101 brochure 


Ti N AVIATION ELECTRONICS guns 





RADIO COMPANY 


855 35th Street N.E., CEDAR RAPIDS, IOWA COLLINS RADIO CO. OF CANADA, LTD. 
1930 Hi-Line Drive, DALLAS 2, TEXAS 77 Metcalfe Street, OTTAWA, ONTARIO 
2700 W. Olive Avenue, BURBANK, CALIFORNIA COLLINS RADIO CO. OF ENGLAND, LTD, 
261 Madison Avenue, NEW YORK 16, NEW YORK Sunflex Works, Colham Mill Road 

1200 18th Street N.W., WASHINGTON, D.C, West Drayton, MIDDLESEX, ENGLAND 





ite ie 


TT 


oa 





Interna/ 
wrenching 
ion 


External 
wrenching 
bo/t 


fuselage 
fitting 


Wing 
fitting 


External-bolt 
nut 


/nternal-bo/lt 
nut 











CROSS-SECTION of typical wing-to-fuselage 
attachment for Lockheed 1649A_ showing 
the use of two concentric bolts for addi- 
tional “‘failsafe’’ characteristics. 

this, multiple load-path structure is be 
ing used Dependence is not pla ed on 
any single clement of the structure to 
carry safe loads. The design includ 
special attention to “failure stoppers” 
to preclude any reasonable failure from 
becoming catastrophic. 

The wing uses more integral stiffen 
ing than any other commercial plane. 
The 1049G uses integral stiffening on 
the lower wing skin only; whereas the 
1649A incorporates it in both the upper 
and lower skins and in all wing tank 
bulkhead webs 
integrally-stiffened structure is that used 
in Lockheed’s C-130 Hercules militar 
transport. 


The only comparabl 


Structural Arrangement 


Ihe wing, essentially, is of conven 


tional structural arrangement, but d¢ 
tail makeup takes advantage of latest 
fabrication methods and materials 

Ihe airfoil is a single structure b« 
tween tip attachment points, without 
root or mid-span joints. 
was adopted to save weight and may 
pare as much as 500 lb. from conven- 
tional makeup 

Another feature of the design is that 
the landing gear is completely outside 
of the structural wing box and folds 
into the bottom of the inboard engine 
nacelle. 

This allows additional weight savy 


| his SC heme 


ing in the elimination of heavy struc- 


ture required to bridge around the 
wing lower surface cutout normally re- 
quired. 

Wing skins are made up of spanwise 
planks about 22 in. wide and approxi 
mately 40 ft. long, joined chordwise 
at the centerline of the plane and at 
about the center of the semi-span. 

The planks incorporate integral span- 
wise stiffeners about 13 in. high at 
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Nalve Talk | 


for WM. R. WHITTAKER Co., Ltd. 


by Marvin Miles, 


Senior Member, Aviation Writers Assn. 


Of all the planes you’ve seen and flown in, which do you 
remember best ? Some will seem like old friends recalled from 
an almost forgotten past. Some will bring back chuckles or 
pleasures to be relived. Others will paint thrills or frights on 


the canvas of memory. 


The “first ride” airplane can never be forgotten. Mine was a 


> lend 


Travelair biplane on a 20-minute hop ($2.50) about 1927, and 
I shall always remember the scare that chilled me when the 
leather-helmeted pilot in the rear cockpit stacked the ship up 
in a sudden tight bank that left me gazing straight down be- 
tween the wings into the Los Angeles Coliseum 2500 feet below. 


Digging back 
the Douglas W 
ern ¢ fort 

t. Louis 
st Ford 


midnight, 


climbing 


first transport ride was in a 
Boeing 247, first of the modern- 
type airliners, and the first crash I 


ever covered for a newspaper was 
also a 247 that crashed into a moun- 
tain just at Christmas time, scatter- 
ing tinseled decorations over the 
macabre scene. 

There was a host of sports planes, 
Waco, Travelai Thunderbird, Swal 
low, Alexander Eaglerock, Monocoup 
in which I rode for the fun of riding 
and another host, the romantic military 
planes that caught my eye in the days 
of open cockpits and fixed gear, the 
Hawks and the Falcons and the Cor 
sairs, the P-12s and the F4Bs that 
roared at air shows along with the 
famed stunt teams, the Three Musket 
eers and the Three Sea Hawks 

There was the Fokker Question 
Mark droning through the first en 
durance flight, the San Jacinto landing 
of the wide-spanned Russian mono 
plane out of Moscow, the Gee Bee 
racer with its milk bottle fuselage, the 
sleek Wedell-Williams speedster, the 
beautiful lines of the Vega and the 
Orion by Lockheed, even a miraculous 
autogyro that seemed suspended on a 
celestial string 

Later came many another thrill 
covering test flights of the Douglas 
DC-4, then triple tailed, and the 
mammoth B-19 which I followed 








through to a final story that told of 


a pile of aluminum ingots in a junk 
yard. There were the test flights of 
Lockheed’s Constellation and Con- 
stitution, the bright yellow primary 
trainer in which | had my first aero- 
batic wringout: later the first fighter 
hop, “piggyback” in a P-38 with 
Jimmie Mattern. 
The combat planes of the World 
i are known to everyone who 
iation, but those that cling 
irest in my memory are the P-38, 
M ng. the SBD Dauntless and 
ve bombing run over the desert; 
ngine Mitchell, the Black- 
ght fighter, the B-17 Flying 
| rode on first production 
ve AT-6, the A-20 and the 
Twin Mustang, the P-40 
P-47, the B-29 Superfort which 
smen were allowed to ride be- 
first raids on Japan with stories 
0 release : 
same era Came first a whisper 
orthrop’s Flying Wing, then the 
nfolding of a saga on that unique 
tailless airplane that eventually ended 
n the same junkyard with the B-19. 
Shortly thereafter a hop in an early 
B-36, like flying in an apartment house 
with a horizontal elevator 
One of the planes I remember best 
is the P-59, America’s first jet, and a 
flight sans propellers out of Edwards 
AFB in a tiny open cockpit cut into the 
nose section. Another ts the X-1 which 
first wrote the word “supersonic” into 
the world’s headlines. I got a first-hand 
view of the orange bullet in action, 
riding in the mother ship while Chuck 
Yeager made one of his last drops in 
the rocket job before she went to the 
Smithsonian 
These are a few of my airplane 
memories, catch as catch can, and 
I can but envy the guys who have 
more intimate knowledge of even a 
single plane, their ability to take it 
aloft and explore the cloud canyons 
solo if they wish. I'm a bystander 
and occasionally lucky enough to 
be a passenger. But let's put it this 
way — I'm enthusiastic ! 














BARBER 
COLMAN 








TEMPERATURE CONTROLS 


Cycling, full proportional Méicro- 
pulse, electronic . . . for military, 


commercial, and executive aircraft. 


Aireraft Controle 


custom-engineered or standard types 
for a wide range of applications 


MOTORS 
Permanent magnet and split-series 
d-c motors up to 1/10 hp. Also, gear 
heads, blowers, tach generators. 


ACTUATORS 
Rotary and linear types featuring a 
wide range of gear reductions, 
switching, mounting details. 





VALVES 
Electrically and pneumatically op- 
erated for temperature and pressure 
control applications. 


ULTRA-SENSITIVE RELAYS 
Polarized relays in sensitivities from 
50 microwatts to | milliwatt. Wide 
selection of coils, enclosures, 


mountings. 


», 


d 


THERMO-SENSITIVE ELEMENTS 


Complete line of wire and thermistor 
sensing elements for use in resist- 


ance bridge control circuits. 





5 : 
POSITIONING CONTROLS 
Integrated electric or electronic 


systems designed to your specifica- 
tions. Anti-hunt feature provided 





by unique circuitry. 





Typical applications for Barber-Colman aircraft controls are: Tem- 


perature control for cabin, cockpit, cargo, camera, and electronic 


compartments . 


. windshields . . 


. wing and empennage anti- 


icing .. . carburetor air; Positioning of trim tabs, valves, throttles; 
Flap unbalance detection; Nose wheel steering and hundreds of 
other applications. Write for Catalog F-4141-1 with data on 
complete line. Engineering sales offices in Los Angeles, Seattle, 
Baltimore, New York, Montreal, Melbourne. 


Barber-Colman Company 


DEPT. V, 1422 ROCK STREET, ROCKFORD, ILLINOIS 


Aircraft Controls « Automatic Controls « Industrial Instruments « Small 





SEE OUR EXHIBIT 
Aircraft Electrical Society Show 


Pan-Pacific Auditorium, Los Angeles 
October 27-28 


Motors e« Air Distribution Products « Overdoors and Operators « Molded 
Products « Metal Cutting Tools 


« Machine Tools e« Textile Machinery 














Lockheed 1649A 
Super Constellation 
Wing & Control 
Surfaces 


WING 
Airfoil section, NACA 
designation ... Root 0015 modified 
Tip 0011 modified 
1,850 sq. ft. 


Root chord 

Tip chord 

Taper ratio 

Aspect ratio 

Mean aerodynamic chord 
Flap area 


159.6 in. 
335 sq. ft. 


CONTROL SURFACES 


105 sq. ft. 
Up 25 deg. 
Down 15 deg. 
Total horizontal stabilizer 
463.6 sq. ft. 


Aileron area 
Angular deflection 


Maximum chord 
Elevator area 
Angular deflection ... 
Down 20 deg. 
Total vertical tail area ... 302 sq. ft. 
Rudder area 91.2 sq. ft. 
Angular deflection .. Right 30 deg. 
Left 30 deg. 





get 
this KEY 
to lower 


assembly costs 


There are new opportunities for cutting assembly costs 
in the “Key Locking” feature of KELox Inserts and 
Studs. You can improve your product and reduce 











the root area, tapering to about 1} in. 
at the tip. 


Plank Design 

(he planks have been designed so 
that if one fails completely, the wing 
is still capable of sustaining limit de- 
sign load. 

Material of the planks on the in- 
board sections is 7178-T6 (78ST) alu- 
minum alloy; on the outboard sections, 
7075-T6 (75ST). 

Che spar web in front and rear spars 
is made in two sections, spliced at about 
one-third t height from the bottom 
cap. This cap is integral with the lower 
portion of the web as a single extrusion, 
whereas the upper cap is riveted to the 
machined upper webplate. The fail- 
safe feature here is that if the lower cap 
and its integral web portion fail, the 
remainder of the spar can—Lockheed 
savs—carrv the limit loads without fail- 
ure 

Conventional-tvpe extruded members 
are used to stiffen the spar web. 

Spar material is 7075-T6. 

Essentially, three tvpes of wing ribs 
are used. Tank ribs consist of integrally 
stiffened extruded extruded 
upper and lower caps. At the riveted 
connection of the rib caps to the skin 


webs and 
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1. Provide a positive lock between in- 
sert or stud and parent body. 


2. Provide higher stress allowable per 
space required. 


3. Are simple to install and remove. 
4. Make maximum use of tapped hole. 


5. Afford considerable reduction in 


assembly weights. 


6. Save space and improve product 
design. 


Universal Fasteners Co. 
Centerville Road, P.O. Box 449 
Sturgis, Michigan 


P. O. Box 4 
East Hartford, Connecticut 


Name 

Company 

Address 

| Product being assembled 





F. D. Barringer Company 
542 Spring Street, N.W 
Atlanta 3, Georgia 


D. R. & W. Technical Service Company 


assembly costs with KELOx because these fasteners— 


7. Can be serviced in field without 


special tools. 


8. Require no special threads. 


Krvox Fasteners are part of a family 
of universally used PHILLIPS 
PRODUCTS that are designed, de- 
veloped and distributed by a world- 
wide organization. 

This highly specialized, technical 
group will be glad to assist you with 
your fastener problems. Use coupon 
below to get more facts on KELOx! 


Fasteners, Inc. 


580 Fifth Avenue 
New York, New York 
SALES REPRESENTATIVES— 


Monogram Manufacturing Co, 
8557 Higuera Street 
Culver City, California 


Scott Fittings Limited 
339 Bering Ave., P.O. Box 169 
Toronto 18, Canada 


Please send me technical data on KELOX Inserts and Studs 


Title 
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BOEING 707 


World's first jet tanker-transport 
test-flights at more than 550 mph 


Powered by four Pratt & Whitney Aircraft JT-3 turbo- 


jet engines, the Boeing 707 — world’s first jet tanker- 
transport — flew faster than 550 mph in an early test 


flight. And the big, 190,000 lb. airplane climbed above 
42.000 feet. 

An advanced tanker version of the 707 is now in pro- 
duction for the U.S. Air Force. As a commercial airliner, 
the 707 will be capable of regular transcontinental non- 
stop flights in less than five hours. A versatile ship! 

Her builders depend on Inco Nickel a versatile 
metal — and Inco Nickel Alloys for special properties 
in critical engine and airframe parts. They depend on 
the unusual combinations of heat resistance, corrosion 
resistance, strength and ductility found in Inco Nickel 
and the Inco Nickel Alloys — combinations so important 
to the successful operation of jet-powered aircraft. 

Perhaps you have a problem in specifying the right 
alloy for difficult service conditions. Inco’s Technical 
Service Section is ready to help you. They have a vast 
amount of research and service data on Inco Nickel 
Alloys and other nickel alloys used in aircraft applica- 
tions. Write them for the information you want. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street New York 5, N. Y. 











WHERE INCO NICKEL ALLOYS 
ARE USED IN JET AIRCRAFT 


Inconel ® Inconel “X’’® 


Combustion liners Turbine blades 
Transition sections Rotor discs 
Insulating blankets Afterburner bellows 
Lock wire and rivets High temperature bolts 
Fine fuel line tubing 
Nimonic® 
Combustion liners 
Transition sections 
Vaporizer tubes 


Inconel “W” ® 


Tail cones Turbine blades 
Afterburners Rotor discs 
Monel ® 


“Prr® Lock wire 
Incoloy T Fine fuel line tubing 


Transition sections Rivets 


Pure Nickel for electrical and electronic gear, Primary 
Nickel as alloying element in other materials 


Inco Precision Castings in many different alloys 
3 Y Y 





Nico Nickel Alloys 


are marketed under the following trademarks 


t maaeeE 
MONEL © “R’’ MONEL @ “‘K 1ONEL @ *k 
Ss MONEL @ INCONEL e INCONEI x 
INCONEL Ww’ © INCOLOY e NIMONIC A 
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internal surface, the latter is machined 
flat to facilitate wing tank sealing. 


Landing Gear 


Landing gear support ribs are one- 
piece forgings about 74 ft. long and 
approximately 2 ft. deep. ‘These will 
be produced on Wyman-Gordon’s 35,- 
000-ton press and Aluminum Co. of 
America’s 50,000-ton press. 

Other ribs are conventional truss- 
types made up of extruded caps and 
extruded truss members. 

he entire wing structural box serves 
as a fuel tank, with the exception of a 
dry bay over the landing gear as an 
additional safety feature. 

The leading edge is hinged from the 
outboard nacelle to the fuselage to pet 
mit ready access to controls and plumb 
ing. 

Goodrich de-icer boots have chord- 
wise expanding elements. The leading 
edge is recessed to provide a completely 
flush boot installation. This arrange- 
ment 1s an important drag reducer. 

The trailing edge structure uses a 
beaded inner skin bonded to the outer 
skin. The adhesive is Minnesota Min- 
ing & Mfg. Co.’s Scotchweld. This 
makeup is used to obtain a smoother 
skin surface and greater fatigue life 
than is possible with conventional 
structure, Lockheed engineers savy. 

Flaps are long-span units of conven 
tional construction, with two flap sec 
tions installed on each wing panel. 

The wing-to-fuselage attachment 
bolts are specially designed to carry 
out the fail-safe policy, Lockheed struc- 
tures engineers report. Each bolt is 
made up of two concentric units, either 
one of which can carrv the design limit 
load normally carried by the concentric 
pair. 


Hydraulic System 


Lockheed went to a 3,000-psi. hy 
draulic system to save weight (about 
150 Ib.) and reduce space requirement 
for components such as landing gea 
retraction cvlinders, booster cylinder 
and engine-driven pumps Svstem 
pressure in the 1049G is 1,700 psi. 

Flareless fittings (Weatherhead E1 
meto) are used throughout the high 
press'ire system. 

Improvements have been included in 
the new hydraulic boost system for 
ailerons, rudder and elevator. The sys 
tem will provide easier control for a 
given maneuver; better centering chat 
acteristics, which, in turn, provide 
greater stability for hands-off flight 
and improved maintenance and servic 
ing characteristics. 

A quieter cabin will result from mov- 
ing the engines farther outboard on the 
longer-span wing. The clearance b« 
tween propeller tip and fuselage is 
approximately 62 in.—about 44 times 
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New 
practical 
oulde to 


casting 
Selection 


‘ANSace me 


Whether you're interested in the sand, permanent mold, or 
die casting of aluminum or magnesium alloys, you'll find this 
handy pocket manual a constant source of valuable on-the-job 
information. If you design castings or specify materials yow ll be 
particularly interested in the 28 pages of graphs and tables on 
the casting characteristics of aluminum, conventional mag- 
nesium, and “premium” rare-earth-magnesium alloys. If you 
purchase castings, you'll appreciate the wealth of material on 
choosing among the various Casting processes —the advantages 
and disadvantages of each. But the supply of these sturdy, ring- 


bound manuals is limited. Write for your copy NOW! 


MAGNESIUM ALLOYS: Complete data on conventional, 
"premium™ (M.E.L.) alloys for sand, permanent mold, 


die casting 


ALUMINUM ALLOYS: Detailed chemical, physical, and 
application data on the 37 most commonly used cast- 


ing alloys 


AL-FIN AND FER-MAG: Why these molecular bond- 
ing processes are important to every user of light 
metal castings 


PLUS: Sand, permanent mold, and die casting; choosing 
and designing for the proper casting method; light 
metals research and development; and others 





ROLLE MANUFACTURING COMPANY 
309 Cannon Avenue 
Lansdale, Pennsylvania 


Gentlemen 
Please rush me my personal copy of your new 57-page engineering manual, " Aluminum And 
Magnesium Sand, Permanent Mold, And Die Casting 


COMPART cccccecececeseeses eee peeconcescesooecs TITTTTT Tritt. 


‘ 
! 
| 
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wae VISIT US AT THE NATIONAL METAL EXPOSITION IN PHILADELPHIA, BOOTH 1620 .-— 
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REVERE 


Revcothene 


INSULATED 
WIRE 








CHEMICALLY INERT 





Because of its extreme toughness, high heat resistance, and chemical 
inertness, Revcothene insulated wire is widely recommended for hermeti- 
cally sealed equipment . . . for devices operating with small gauge wire 
at high temperatures . . . and for conditions where corrosion is a 
problem. 

Revcothene is silver-plated copper wire with an extruded coating of 
monochlorotrifluoroethylene. Even at 150° C. (302° F.) the insulation is 
inert . . . with no volatile lacquers or plasticizers to ruin contacts. Revco- 
thene withstands abrasion and flexing, and resists such corrosives as 
ozone, acids, alkalis and petroleum products. 

Available in eight standard sizes from 28 to 10 gauge... in 15 
colors. Flexible strandings, copper or silver braid shielding, heavy wall 
insulation and jacketing can also be furnished. Multiple-conductor 
cables are also available. 

Revcothene is only one of many insulated wire and thermocouple 
wire products made to exacting specifications by Revere Corporation 
of America. Technical design assistance gladly offered. Write today. 






ever 


TYPICAL SPECIFICATIONS — 22- 








Spark Test Voltage 7500 
Insulation Resistance 1000 megohms/1000’ 
Operating Temperatures: 

Flexing Application —40° C. to 135° C. 

Non-Flexing Application —65° C. to 150° C. 
Flammability Does not support combustion i 
Operating Voltage 1000 volts oo 
Water Absorption 0.00 j " 
Effect of Acids & Alkalis Generally unaffected i 


Cold Flow (Compressive Strength) 32,000 PSI t 
Abrasion Resistance (MIL-T-5438) Passes 36-400 grit aluminum be 
oxide with 0.3 pound weight = 







*Revere’s tradename for monochlorotrifluoroethylene 





CORPORATION OF AMERICA 
WALLINGFORD, CONNECTICUT A subsidiary of Neptune Meter Company 
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the clearance on the 1049G. Propeller 
tip speed is reduced 5%, which also 
cuts noise. 

Gross weight of the 1649A is 156.,- 
000 Ib., as opposed to 137,500 for the 
1049G. Takeoff power for each engine 
on the 1649A—Wright Turbo Com 
pound R3350-EA-2—is 3,400 bhp. as 
compared with 3,250 bhp. on the 
1049G Super Connie 


USAF Contracts 


Following is a list of unclassified con- 
tracts for $25,000 and over as released 
by Air Force Contracting Offices 


WRIGHT-PATTERSON AIR FORCE 
BASE, OHIO 

Douglas Aircraft Co., Inec., Long Beach 
Calif RB-66C_ electronik reconnaissance 


mobile training units, 3, (PR 205184-PH), 
$183,857 

Lockheed Aircraft Corp., Burbank, Calif., 
repair of GFAE, (PR 226855), $27,732 

Bell Aircraft Corp., P. O. Box 482, Fort 
Worth Texas, special tools and GHE 
(items 6 and 3), $10,691 spare parts 
(item 12), $15,555, (PR No. PA 207397) 
$26,246 

General Electric Co., X-Ray Dept., 4855 
Electric Ave., Milwaukee, Wis., camera 
body for KA-2 camera, Type D-4, 800 ea., 
lens cone for KA-2 camera, Type C-3, 800 
ea., engineering data, (PR 286905), $243,- 
168, 

Abrams Instrument Corp., 600-620 East 
Shiawassee St., Lansing, Mich., intervalo- 
meters, Type B-SA, spare parts and data, 
56 ea., (PR MO-570086 and MO-570086-1), 
$47,041 

Bendix Aviation Corp., Eclipse-Pioneer 
Div., Teterboro, N. J., transmitter, rate of 
flow, Type MA-2, Aerno 61-2458, 290 ea., 
(PR 235815), $86,815. 

Air Products Inc., Emmaus, Pa., facili- 
ties for the production of liquid oxygen, 
(PR 148870), $5,480,000 
ROBINS AIR FORCE BASE, GA 

Aeroproducts Div., GMC, Dayton, Ohio, 
kit assemblies for modification of propel- 
lers, 290 ea., (Cont. 23659), $25,960 

Clements Mfg. Co., 6650 S. Narragansett 
St., Chicago 38, Ill., vacuum cleaners, hand 
type, exposed separator, Type MVU, Spec 
MIL-C-632B, 2587 ea., (IF B-348), $109,307 

Glenn L. Martin Co., Baltimore Md., 
modification kits for aircraft (Cont. 25532), 
$40,887. 

ARDC, BALTIMORE 3, MD. 

The Regents of the University of Minne- 
sota, Minneapolis, Minn research study 
of mass transfer cooling (AF _ 18(600)- 
1226), job, $83,000 


The Ohio State University Research 
Foundation, research study of oxidation 
of hydrocarbons (AF 18(600)-787) job, 
$161,802 

The Ohio State University Research 


Foundation, Columbus 10, Ohio, research- 
Barkhausen-Kurtz oscillator (AF 18(600)- 
982), job, $26,586 
GRIFFISS AIR FORCE BASE ROME, 
N. Y 

The Haloid Co., 2-20 Haloid St Roch- 
ester 3, N. ¥., paper, 201,"x500’, (RFP- 
30-635-56-4391), 1500 roll, $112,500 

The Haloid Co., 2-20 Haloid St Roch- 
ester 3, N. Y., paper, 9%"x100’, Type IVE, 
high speed, (RFP-30-635-56-4390) 1236 
roll, $81,971 
GENTILE AIR FORCE STATION, DAY- 
TON, OHIO 

Tung-Sol Electric Inc., 95 Eighth Ave 
Newark 4, N. J., lamp P/N AN 3124-307, 
(PR-GE-659337), 455800 ea $105 1 

Radio Corp. of America, 19th and Federal 
Sts., Camden, N. J., power supply electronic 
type AN/APS-42 RT-156/APS-42 (RFP 
33-604-55-3885), 117 ea., 054058 

Goslin Electric & Mfg. Co., 2921 W. Olive 
St. Burbank, Calif., transformer power 
Goslin PT-725-A, (RFP 33-604-55-3860), 


1500 ea., $126,795 
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Why intercontinental and transcontinental aircraft 
depend on Fenwal unit detectors 






1. PROVED DEPENDABILITY for America’s first intercontinental 
bomber. Boeing’s B-52 jet engine Stratofortress uses Fenwal Fire 
and Over-Heat Detectors for fire detection dependability and 
extra safety. Fenwal units accurately reset following actuation. 
These long service Fenwal detector units are tamper-proof and 
dust-proof, compact and easy to install. 








ALARM LIGHT 
(BELLS, ETC.) 











Ht} —€%) 











i ce ee nner le a ee ae eee ar eaten ee eens 


TEST SWITCH 
— (0.P.0.T.) 


3. COMPLETE FLEXIBILITY for all types of aircraft. Fenwal units 
anticipate danger and give warning before emergencies occur. A 
single unit reacting will sound an alarm. Double loop circuitry 
guards against system failures, and gives duel push button op- 
erational check. Fenwal unit detectors meet exacting govern- 
ment and military specifications. 








Controls Temperature... Precisely 


2. EASY INSTALLATION. Shown in Lockheed’s transcontinental 
Super Constellation, these Fenwal unit Fire and Over-Heat 
Detectors are precision-set at the factory. Fenwal unit detectors 
eliminate the need for external relays, costly field adjustment 
and periodic maintenance. Fenwal units are in to stay — and 
stay right. 








4. GET FULL DATA on Fenwal's positive Fire and Over-Heat De- 
tectors, Heater Controls, Aircraft Gas Turbine Thermocouples 
and Accessory Controls. Fenwal manufactures precision devices 


for the entire aviation industry. Fenwal engineers can help solve 


your detection and control problem. Write to Fenwal Incorporated, 
Aviation Products Division, 1210 Pleasant Street, Ashland, Mass. 
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miniature relays 
Ke 

massive 

radar systems... 


Producing small, sensitive electrical “‘nerves’’, or 
|] 


constructing great penetrating radar “eyes” 


each demands advanced technology. And these 


are but two of the hundreds of complex tasks the 
AMF organization performs every day. 
The highly specialized yet widely diversified 


activities of some 35 engineering and production 





facilities prov ide AMF with a wealth of experience 
that covers nearly every field of industry. And it 
is immediately available to you. 

Call upon AMF with your problem. See for 
yourself why this all-around experience in answer- 
ing the needs of government and industry alike 
has made AMF the “‘can do”’ company. 


AMF HAS EXPERIENCE YOU CAN USE! 


IN LOPMEN 4 


DEVELOPMENT | arwamenroXZ 
CTION © 


PROD 





AMERICAN MACHINE & FOUNDRY COMPANY, Defense Products Group, 1101 N. Royal Street, Alexandria, Virginia 


Executive Offices—AMF Building *« 261 Madison Avenue, New York I6,N. Y. 





Satellite Research 
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SIMULTANEOUS launching of four 30-ft. Skyhook balloons on 


upper-air mission from General Mills research site. 





Skyhooks May Become Space Platforms 


By George L. Christian 

Minneapolis—Skylhook balloons, origi 
nally developed as vehicles for very-high 
altitude measuring and calibrating sys 
tems, have evolved into potential 
Ww Capons Carriers. 

Chey already have been used as high 
altitude platforms, for launching rockets 
and, their adherents hope, may even 
tually solve the problem of how to carry 
the recently-proposed space _ satellite 
through the first stage of its journey. 

Dr. Cleo Brunetti, director-engineer- 
ing of the research and development 
department of General Mills, Inc.’s 
mechanical division—a leading manufac- 
turer of the balloons—believes the paper- 
thin, 200-ft.-high plastic bags could be- 
come another set of “eyes and ears” 
for the military, ferrying airborne radar 
half-way around the world. 


Atlantic Sounding Program 


The 2-to-3-million cu./ft. translucent 
polyethylene envelopes soar to altitudes 
well over 100,000 ft., stay aloft five to 
six days and sometimes travel a quarter 
of the way around the world. 

Most recent project undertaken by 
General Mills is its Trans Ocean Sound- 
ing Program. This involves launching 
balloons across the Atlantic on flights 
lasting for several days. The ticklish 
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part of the flights, which originate near 
Minneapolis and are carried eastward by 
prevailing winds, is to bring the bal 
loons down before they cross longitude 
20 deg. W., just off the West African 
coast—a line drawn by the State De 
partment in a move designed to keep 
Skvhooks and_ their this 
side of the Iron Curtain 

On a recent TOSP launching involy 
ing 10 five hit their mark, 
one bounced out of the ocean after 
losing part of its pavload, two went 
astrav (landing in the southeastern U.S. 
and the Western Atlantic respectively), 
one suffered instrument failure and one 
was lost at launching. 

General Mills’ officials anticipate that 
the TOSP program will soon be ex- 
tended to flights over the Pacific Ocean. 

H. E. Froehlich, chief engineer of 
General Mills’ Balloon & Meteorologi- 
cal Systems Group, told Aviarion 
Weex that the objectives of the balloon 
projects include investigation of the 
physical and chemical properties and 
the motion of the upper atmosphere, 
infrared and cosmic ray radiation, com- 
position of ozone, visibility and numer- 
ous other aspects of very-high-atmos- 
phere physics. 

General Mills also supplies Free Eu- 
rope Committee with technical assist- 
ance and the bulk of the small, “pillow” 


instruments 


balloons, 


balloons used to carry propaganda from 
Western Europe through the Iron Cur 
tain. 

Among other possible applications of 
Skvhooks would be their use to calibrate 
high-flying jet plane instruments by 
having pilots fly by the balloons; or 
equipped with reflectors, they could be 
used as radar targets 


Balloons vs. Rockets 


While balloons have not attained the 
extremely high altitudes of rockets, they 
have many advantages over rockets at 
heights which are within their range. 

Chey can carry an appreciably higher 
payload than all but the largest, very 
costly rockets. They can stay at ex- 
treme altitudes for long periods of time, 
and they can be made to hold a fairly 
constant altitude for hours at a time. 

Balloons are fairly reliable, Froehlich 
says, and are much less expensive and 
safer to operate than rockets. Since 
they do not disturb the atmosphere in 
which they float, their instruments give 
true readings. 

Dr. Brunetti says General Mills has 
complete facilities to handle every facet 
of Skyhook operation, initial design, 
manufacture, launching, tracking, con- 
trol recovery of instruments and data 
reduction. 

A staff of company meteorologists 
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KOC EH ... world’s largest fabricator of moulded Fiberglas products 











How Convair 340’s Solve a Housing Problem 
for United Air Lines’ All-Weather Radar 


The nose knows when and 

where bad flight weather threat- 

ens! Radar weather-spotting 
equipment in the nose of United’s Convair 340 
now sees through a Koch Fiberglas Radome. 

When Convair received United’s order for radar- 
equipped 340’s, they naturally turned to Koch, 
world’s largest fabricator of moulded Fiberglas, 
for domes to house the radar. 

The life expectancy of the Koch Radome is 
many, many times that of any other Radome. This 
Radome is made possible only by Koch’s own ex- 
clusive method of moulding. 

W. J. Flanagan, Convair Purchasing Agent, 
wrote Koch upon completion, “You have made 


substantial contributions to this industry by pro- 
posing and successfully applying new departures 
and moulding technique.” 

If you are a plane manufacturer, or if you in- 
stall airborne radar, investigate Koch’s Moulded 
Fiberglas Radome. If you manufacture any equip- 
ment that needs special protection, ask the people 
who know the most about Fiberglas fabrication. 
We will be glad to confer with you about your 
project. Address Dept. AMD. 


Pioneer in industrial products of moulded Fiberglas 


CORTE MADERA, CALIFORNIA 














aii 


forecasts weather conditions so that 
launchings may be made under the 
best possible conditions. 


Skyhook Development 


General Mills’ scientists put an ana 
log computer to work to determine the 
“correct natural shape” a bubble of gas 
will assume when enclosed by a non 
restrictive envelope. It turned out to 
be roughly the outline of an inverted 
pear—almost flat on top and sloping 
conically to a point at the bottom 

This shape for the bag proved an ad 
vantage, as the plastic envelope is in 
herently stronger in the meridianal than 
in the circumferential direction. Thus 
the correct natural shape utilizes all 
available stress in the plastic to the full 
est. 

A formal research program deter 
mined the exact character of the ma 
terial from which the envelope was to 
be made, including the molecular weight 
of the plastic resin to be used 

Material handling and envelope fabri 
cation posed many riddles. The plasti 
had to be very thin for weight consider 
ations—actual thicknesses range from 
0005 to .0025 in., thinner than a hu 
man hair. 

Assembling the large balloons in 
volves handling acres of the thin plastic, 
which comes from the fabricator in large 
rolls. (The largest General Mills bal 
loon, the Super Skyhook, is 282 ft. 
long, has a capacity of 3.2 million cu. 
ft. and uses approximately three acres 
of plastic.) 

Methods had to be devised to lay 
sheet upon sheet of the thin material on 
200-ft.-long work tables, to weld gore 
seams with hot gas or heated electric 
elements and cool the seams immedi 
ately with nitrogen. Specially shaped 
filler lines had to be inserted in the 
bases of the envelopes. 

Means and facilities had to be per 
fected to handle, pack, store, ship 
inflate and launch the fragile envelopes 
with a minimum of loss. 

The finished plastic envelope has to 
withstand temperature extremes, espe 
cially cold (on one flight made from 
the Galapagos Islands, a low of —85C 
was encduntered). It has to withstand 
a certain amount of flutter caused bi 
rapid ascent or atmospheric turbulence 
It has to resist exposure to intense ultra 
violet and infrared solar ravs, effects of 
ozone, bombardment by 
and other, unknown, stratospheric phx 


cosmic Tavs 


nomena. 

General Mills builds all its own tele 
metering equipment. Company tech 
nicians developed a radio sound data 
computer which takes information from 
the balloon and radar tracker, does all 
necessary computation continuoush 
during flight of the balloon and prints 
out automatically such data as tempera- 
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High-Altitude 


Lower half of 
gondola holds a human skull and brain 
(center) and other tissue for flight to 
region above 100,000 ft., to study the 
effects of the intense cosmic radiation 
found at those altitudes. The flights 
are part of a very-high-altitude research 
Winzen 


30-in. air conditioned 


program being conducted by 
Research, Inc., located in Minneapolis. 

This particular cargo went on a flight 
which set a new altitude record of over 
126,000 ft. Made for USAF’s Aero 
Medical Laboratory, the flight 
launched from Fleming Field, St. 
Minn 


was 
Paul, 


and landed eight hours later 


Skull Practice 


Other 
guinea 


flights, 
pigs, 


Sherwood, S. D. 
and 


near 
some carrying mice 
are currently being conducted. 

Winzen the same 
polyethylene _ plastic 
Mills in a variety of sizes ranging from 
17 to 172 ft. in diameter, calls them 
“stratosphere balloons.” It was one of 
the 172-ft. balloons (capacity, 2-million 
cu. ft.; height, 244 ft. in the launching 
condition) which set the recent altitude 
record. Winzen conducts entire flight 
balloon flight programs for both the Air 
Force and Navy, according to company 


type of 
General 


makes 
bags as 


spokesmen. 
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Lab in the Sky 


After 
] + 


] 
YT + 1 
iogists forecasts favorable 


stat’ of meteor 


weather, a 


th compan\ 


group gathers the 
launch 
ht with theodo 


does the 
trucks, speed boats, 
elicopters 
Then id 
nd prepares u 

llected informa } 

Major problem in laying out Sk 
hook designs ing the balloons 1 
that actual flicl cannot be 
luplic ited in the lab 

It is ft build a lab big 
enough to test a full-size balloon, and 
cannot duplicate all the 
factors of actual flight Moreover 
little is currenth about what 
happens in the upper altitudes, that true 


1 staff takes « 


maitions 
yrator 


impractica 


ile models 


known 


flight conditions could not be dupli- 
ited in a ground lab 

Froehlich explained some of the 
problems of launching Skvhooks and 
having them reach into the stratosphere. 
For instance, launching a balloon that 

ver 200 feet high and has a huge 
ul area is very tricky 
lightest wind, envelopes tend to whip 

oscillate and punctures can easily 
result. Winds of 15 mph. make launch 
ing very difficult; over 22 mph., it is 
ist about impossible 

Once safely off the other 
worries plague the upper air scientists. 
The rate of ascent must be kept below 

0 fpm., or the balloon might shatter 
through the 
stratosphere at 
40. 000-50.000 ft 


because, in the 


ground, 


tropopause 
iltitude 
He re, 


it passed 
hase ot the 
inging from 
the temperatures 
making the envelope verv brittk 
essive flutter, caused by the 
passing through the air too fast 
iuse the plastic to shatter 

High altitude turbulence, 


plummet to 75F, 
Ex- 

balloon 
could 


abc ut 
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Easiest way yet to tell 
where you are 


Flying military aircraft over unfamiliar skyways is com- 
plicated enough without wondering where you are. Easi- 
est answer yet is new radar beacon that automatically 
tells its range, bearing and identity to Air Force planes. 

This beacon is built around Klystron tubes especially 
designed for this application by Webster-Chicago’s Gov- 
ernment Division . . . another example of how Webster- 
Chicago serves the Services —by helping solve tomorrow’s 
problems today. 

Our engineers and facilities are at your call. 


... from an idea to a prototype 
... from a prototype to production 


WEBSTER-CHICAGO 


Government Division * 816 N. Kedzie, Chicago 51, Illinois 
Maker of Webcor products since 1914 
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which little is known, can punish the 
balloon severely, and sudden wind shear 
can rupture in its thin sides. 


Magnetic Ballasting 


To keep a balloon aloft overnight, 
some sort of ballasting device is needed. 
Otherwise, contraction of the gas due 
to cooling would cause the balloon to 
sink rapidly. 

Various ballasting materials were 
tried. Sand, traditional balloonist bal 
last, gave trouble because, at high alti 
tudes, its moisture would freeze, form 
ing unmanageable sand cakes. 

Kerosene worked better, but, with the 
development of a magnetic ballast con 
"* trol, steel shot came into use. In this 
system, steel shot ballast is placed in 
a hopper which feeds through a throat 
A permanent magnet, mounted around 














> the throat, establishes a magnetic field 
' in the opening which prevents the steel 
shot from escaping. 

An aneroid device, set to operate at 
| a predetermined altitude, actuate 
a relay to energize an electromagnet 
' This neutralizes the permanent mag 
net’s field, allowing shot to fall \ 
special device keeps shot from being 
i released during initial ascent. It wa 
' necessary to design a_ super-sensitiv: 
' aneroid for precise contro] of the bal 
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PLASTIC SKIN becomes Skyhook balloon as General Mills’ employes fill bag with helium 


loon’s altitude—a 2 error at 100,000 
{t. equals an altitude variation of 2,000 
tt 


[he control system incorporates sev 
eral refinements: if the balloon come 
down too rapidly, the system can start 
dropping ballast before the desired ilti 
tude is reached to slow its descent; 
lc ise of ballast Call be 
Skvhook from over 


ribed altitude; system can sens¢ 


: 
cycled to keep 
under-shooting 


its pres 


when balloon starts rising and immedi 
itely stop dropping ballast, thus keeping 
yvalloon at a constant altitude and saving 
ballast 


Safety Provisions 


General Mills takes many ]| 
to eliminate the possibility of collisions 
urcraft which 


precautions 


between Skvhooks and 
might be in the 
flight 

The company gets Civil Aeronauti 
Administration clearance for a launch 


NOTAM (Notices to Airmen 


vicinity of a projected 


nt uf im 1mavance PIVINEG t l 
) of h l in t 
f thy n vt } ; 
. f+ 
If th } +} tinent 
U. oa i 1 e tracku t 
AA autl 


The 
Far-Sighted 
Mr. Woodward 





“é ” 


“‘Woody”’ Woodward can “‘see 
storm centers 150 miles away... 
for his DC-3 is the first radar- 
equipped executive aircraft in 
the world. He flies safely when 
other planes are grounded. 
Woody says, “My kind of all- 
weather flying demands the best 
possible engine overhauls. Natu- 
rally, I use Airwork overhauled 
engines.” 


Charles “Woody” Woodward 
Chief Pilot 
Cornell-Dubilier Electric Co 


ARLINGTON ATLANTA 


MIAMI NEWARK 


Airwork 


CORPORATION 
Millville, 





New Jersey 
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= 
mechanical and 
on. pressure 


electrical 


instrument overhaul, 
modification and 


maintenance center 


for every instrument from 
simple pressure meters 


to complex control systems 


Don’t let instrument problems 
ground your aircraft! Call on Decker 
for prompt maintenance, modifica- 
tion, or overhaul. Extensive lab fa- 
cilities and highly skilled personnel 
stand ready to process one instru- 
ment or thousands, Our engineering 
staff is available to assist in your test 
equipment and modification design 
problems. 

One of the first organizations to be 
licensed for all four instrument clas- 
sifications, Decker has maintained its 
leadership by precision workman- 
ship and fast deliveries . . . on more 
than half a million instruments in 
the last five years. 


@ Prime Contractor to U. S. and 
Allied Armed Forces 

@ CAA License, Classes 1-2-3-4 

@ Authorized Service for Eclipse- 
Pioneer, Kollsman, U. S. Gauge 


Decker Aviation Corporation 
1361 Frankford Ave., Philadelphia 25, Pa. 











SKYHOOK at 100,000-ft. assumes characteristics described in “flying-saucer” reports. 


ft. and vectors in where it will probably 
hit the ground. 

The balloon has lights which flick 
on at night or below 28,000 ft., and a 
transmitter which emits radio signals 
on a radio compass frequency. 

General Mills says there have been 
no collisions since the inception of the 


Skvhook Program. 


Cereals to Skyhooks 


Here is how General Mills branched 
out from cereal products to the manu 
facture of Skvhooks 

After the 72,394-ft. record flight 
made in 1935 by Capts. A. W. Stevens 
and Q. S. Anderson in the Explorer II, 

rubberized fabric balloon, two other 


scientists conceived the idea of using 
4 plastic envelope—which would be 
lighted—for an attempt at a manned 
ascent into the stratosphere 

The two men, were Prof. Jean Pic 
card, brother of Prof. Auguste Piccard, 
the famed Swiss scientist, and Dr. J. D 
Ackerman, head of the Department of 
Acronautical Engineering at the Uni 
versity of Minnesota. Thev went to 
General Mills, principally because the 
company was near by, and asked its m« 
hanical division to build the gondola 
for the project 

[hen the two men went to plastics 
manufacturers asking them to build the 
bag The plastics peopk said the lacked 


the technical knowledge required to 





deadly weapons. 





Propaganda Seeder 


A new pamphlet-dropping device, combining a bicycle wheel, alarm clocks and 
razor blades, was developed over a week-end by two General Mills’ engineers in 
response to a rush request from Free Europe Committee. 

The device is attached to a General Mills’ plastic balloon and can drop 450 Ib. 
of pamphlets behind the Iron Curtain for FEC. 

Nine-pound packets of leaflets are hung from the wheel’s rim at regularly spaced 
intervals. At a pre-determined time, an alarm clock starts two motor-powered razors 
moving around the device’s rim, cutting the cords as they proceed. As the razors 
are diametrically opposite each other, the wheel’s equilibrium is maintained. 

At first, small cannon were used to blast the cords loose, but it was learned that 
the Communists were using the cannon as counter-propaganda, claiming they were 


The balloons, which operate at an altitude of 25,000 ft., sometimes carry radio 
transmitters to send back altitude and locale information to check the accuracy of 
leaflet dropping. As the load is released, the balloons rise, and the change in altitude 
information tells FEC when and where the pamphlets were dropped. 
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Ls SEO tinue Scgaeaage 


id 


Executive 


meeting 
“upstairs 


There’s no time lost by the efficient executive team 
of the R. Company. Traveling by company plane to 
inspect a new plant site 400 miles away, they get 
there quickly and free of restricting schedules — 
and they get plenty of work done on the way. 


When they set down at one of more than 600 Esso 
Dealer Airports, their pilot may use his Esso 
Aviation Credit Card to charge high-quality Esso 


BEECHCRAFT 


Aviation fuels and lubricants, tire and battery 
service, landing fees, overnight storage and minor 
emergency repairs. 


The growing corps of business flyers is learning 
to depend more and more on famous Esso Aviation 
Products — used by the world’s largest airlines 
and backed by over 45 years of flight testing and 
research. 


surer 





EAST COAST OFFICE: 475 Sth AVE., N.Y. 17* DAYTON, OHIO-—1207 AMERICAN BLDG., DAYTON 2, OHIO * WASHINGTON, D.C.~SUITE 803, 1701 *'t 
CANADIAN DISTRIBUTORS: AVIATION ELECTRIC, LTD., MONTREAL 9* EXPORT DIVISION: BENDIX INTERNATIONAL, 205 E. 42n 
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‘BENDIX - PACIFIC 


cae 


DISCRIMINATORS 


FOR FM/FM TELEMETERING RECEIVING 


Center Frequency 
250 cycles to 110 ke 

Deviation 
+5% to +40% of center 
frequency 

Frequency Response 
DC to 40% of bandwidth 

Input Signal 
0.01 volt rms minimum 
per subcarrier and 15 volts 
rms maximum for com- 
posite of all subcarriers 

Amplitude Modulation 
Less than 1% of band- 
width change for 10 db 
input steps 

Output 
3 single ended outputs 
providing 20 ma of out- 
put current 

Stability 
+0.4% after one hour 
warning 

Sensitivity Stability 
+0.25% 

Linearity 
+0.1% from best straight 
line 

Power Source 
105 to 125 volts, 60 
cycles, 200 watts nominal 


WE Pa ONO ee Te 





The new Bendix-Pacific TDA-9 Subcarrier Discriminator provides the 
accuracy and stability necessary to permit expansion of Frequency 
Modulation telemetering systems into high precision and automatic data 
handling facilities. 

Normal, extended or reduced intelligence frequency response is 
selected by a switch. Signals from proper impedances are of sufficient 
level to directly accommodate many of the commonly employed data 
recording and handling equipment without additional amplifiers. Freedom 
from drift and gain instability is maintained by a chopper-stabilized 
DC amplifier. 

The design of the band pass filters used in the TDA-9 discriminator 
includes a flat response over the pass band, a linear phase shift 
characteristic to provide constant time delay of the intelligence signal, 
and selectivity to provide adequate channel rejection, preventing systems 
intermodulation. 

Provisions for fine balance adjustment of center frequency from a 
remote location as well as wow and flutter compensation during tape 
recorder playback have been provided. 

Standard discriminators are available for operation on all RDB bands, 
The unit is also operable over an extended frequency range with center 
frequencies of 250 cps to 110 kc without deteriorating the performance 
characteristics. Operation using wide deviations up to +40% of the 
channel center frequency can be provided. 


~CendixZ 


PACIFIC DIVISION 


“Bendix Aviation Corporation 


NORTH HOLLYWOOD CALIF 





* ST., NW. 
i ST., NEW YORK 17 
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INSTRUMENTS carried to upper space by a Skyhook bring back data via parachute. 
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handle something as large as the 
tists required 
So they went to balloon maker 
where they were told that the balloon 
people had no knowledge of plastic 
Although General Mills had no idea 
either on how to handle plastic 
make balloons, they went ahead under 
feasibility study called Project H 
ponsored by the Special D« 
Center, Office of Naval Research 





Big Bags 


Here is a size and weight comparison 
of the three largest free balloons ever 
built in the world. 

e STAR OF POLAND—4,370,000 cu. 
ft.; weight of envelope, 3,300 Ib. 

Built in Poland in 1939, balloon was 
inflated with helium donated by the 
U.S. It never flew because World War 
II interrupted the program. 

@ EXPLORER = II—3,700,000 cu. ft.; 
weight of envelope, 6,500 Ib. pea of 
Built in the U.S. in 1935, balloon mv’s keen terest in furthering Sk 
set the world’s altitude record of 72,394 ON _ operations and techniqui 

ft. Piloted by Capts. A. W. Stevens and dav. in undertake to 
QO. S. Anderson. pl skv at altitude 
e SUPER SKYHOOK I—3,200,000 cu. ell over 100.000 feet. Thev are capa 
ft.; weight of envelope, 850 Ib. bl urying several hundred pounds 

Built by General Mills in 1954, it set remain aloff several days 

the altitude record that year for un- readv have designs capable of 


manned balloons: 117,000 ft. uitperforming existing equipment many 








times.” 
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NO SHOCK MOUNT 
EVER HAD IT S0 TOUGH 


Proto Courtesy THE Martin Co 


That’s why 
ALL-ANGL Barry mounts 
are used in 
MARTIN’s MATADOR 


Under the. cumulative shock of 
<ocket-boosted zero-length take-off, 
jet-fighter flight maneuvering, and 
on-target dive that cracks the sound 
barrier, the nation’s first operational 
pilotless bomber relies on ALL- 
ANGL Barrymount® isolators to pro- 
tect critical electronic control gear. 

~ 


' 


Equally effective in every flight at- 
titude, ALL-ANGL mounts permit 
bulkhead mounting that saves vital 
space in this deadly weapon. And 
their proved performance makes 
Barry mounts Martin’s choice for 
the Matador 


Let us show you how Barry's new 
ALL-ANGL isolators can lick your 
tough mounting problems. Data sheet 
M-9 gives mechanical and dynamic 
specifications. For specific recom- 
mendations call your nearest Barry 
Sales Representative. 


BARRY 
CONTROLS 


INCORPORATED 
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“Window into the Future”—Soviet Style 

The caption superimposed on this artists’ conception of an atomic aircraft in “Mechanics Youth,” popular Russian monthly magazine, 
observes: “Atomic energy is being used more and more widely in industry, power engineering, agriculture and medicine. The time is 
not far off when it will also be used in aviation. Giant atomic aircraft will rise lightly from airdromes. ‘They will be able to fly almost indefi- 
nitely—for months at a time—without landing, circling the earth dozens of times at supersonic speed.” : 

“Proletariat” passengers in this airliner are certain to pick up good cases of radiation. 

Schematic cross-section (lower right) shows only a shadow shield between the atomic-powered turbine engine and the freight-baggage- 


be Lee Mth 


passenger compartment. U.S. engineers have determined that, in addition to the shadow shield, the engine and the crew compartments 
also must be shielded, if people are to safely fly in atomic-powered aircraft. 


Engine (upper left) reveals imperfect jacketing of the uranium fuel for the reactor (peaktop). Separation and recirculation of fission 
fragments (literally uranium dust in Russian) to the turbo-compressor by the tube at top is impracticable according to American scientists 


and indicates that the reactor is inadequately “canned.”” Economical engines require jacketing which prevents escape of fission fragments. 





LETTERS 





S.B.A.C. Comment 
e 


) v7 
o comments, if you will allow me, 


on your Staff Correspondent’s sour appraisal 
of the 1955 §S.B.A.C, Display and Exhi 
bition. 

First, the President of the Society did 
not say at the Display Dinner that “Britain 
needed now to concentrate on development, 
not on production.” He said: “The prob 
lem of aircraft manufacture nowadays 
more than ever one of development and 
not of production .. . Delays and difficulties 
in development are not an exclusive feature 
of the British Aircraft Industry. They are 
common to aircraft development and manu- 
facture everywhere in the world. We believe 
that our record of development of nev 
types of aircraft and making them fit for 


54 


rvice can bear 
d mic else where. 

Second, our exhibitors ippear_ to 
unanimous that this latest show wa 
most successful yet. More worthwhile 
tacts were made and more busine 


The more 
’ 


than on any previous occasion. 
of such “disappointing md = “‘sa 
“dullest’” Displays we can have, the 
we shall like it! 
Your Correspondent misunderstands the 
' 


purpose of the Display, ich is business 


and not to provide a technical circus. Again 


to quote the President « the Society 
“When something new is shown (at the 
S.B.A.C, Displays) . . . it is usually shown 
because there or will soon be a readiness 
to sell it. It must not concluded that it 
is necessarily the latest idea; that is generally 
still in the experimental or developmental 
department and beyond that there 1s some 


thing else on the drawing boards. I say this 
with a view to moderating the impression 
that everything is brought to Farnborough 


, 
possible mom nt 


Epwarp C. Bowyer, (¢ 
Director, $.B.A.C 
London, W.1, England 


° 
Accident Prone 

On Wednesday evening 
ibout 9:20 p m., I wa { 
San Francisco Airport on a1 rrival from 
Los Angeles in a small plane. It is custom 
iv in visual-flight-rules weather to call the 
San Francisco tower over the San Mateo 
Bridge, at which time you are generall\ 
leared for a straight in approach 

W ednesday evening we were ired, upon 


calling the tower, for a straight in approach 
on Runway 28R. About half-way between 
the San Mateo Bridge and Coyote Point the 
tower advised of local trafic in the nature 
of an F-86 making a simulated instrument 
landing system approach. Our course from 


the San Mateo Bridge, where the 
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EVERY ELECTRONIC ENGINEER 
should read this 
Westinghouse brochure! 


The story of the BALTIMORE DIVISIONS — 
AIR ARM and ELECTRONICS—and the role 


of the electronic engineer. 


Trctinohouse 
Westing a 


eartiae 


INTERESTING, CREATIVE WORK 
...inmodern, expanding facilities. Here 
engineers associate with recognized 
leaders in the electronics industry, en- 
joy top income and excellent advance- 
ment opportunity. 


. 
Gatewry tee 





ADVANCED EDUCATION 

AT COMPANY EXPENSE 
At the Johns Hopkins University or 
the University of Maryland. 


MAIL THE COUPON TODAY! 


Technical Director, Dept. 250 | 
Westinghouse Electric Corporation 
2519 Wilkens Avenue 

IDEAL GEOGRAPHIC LOCATION Baltimore 3, Maryland 


In the beautiful Chesapeake Bay Gentlemen: 

country : ag miles from the Nation’s Please forward at once a c py of your brochure... “Gates 
Capital, 198 from New York and 99 way to an Engineering Future. 

from Philadelphia. 











Westinghouse Electric Corporation 
2519 Wilkens Avenue 
Baltimore 3, Md. 





Se 


uw 
“ 








narker is located, straight in to Runway 
28R, exactly follows the localizer beam. At 
our altitude of 1,000 feet, with a slight 
descent we would intercept the glide path 
somewhere in the vicinity of Coyote Point. 
We, of course, were not making an instru 
ment landing system approach as visual 
flight rules conditions were present. But 
it was apparent that we would be directly in 
the flight path of the F-86 at the same time 
of his simulated approach. 

After landing, I . observed the F-86 
making several more simulated approaches 
with low passes over the field, turning on 
his afterburner for the pull up. I have also 
noticed F-86’s making simulated approaches 
at the Oakland Airport. 

I am not familiar with the program of the 
Air Force to install instrument landing sys- 





tem facilities on fighter strips, but it gave 
me a gratifying sense of security to know 
that our fighter pilots devote considerable 
training time to obtain a high degree of efh- 
ciency in the use of the instrument landing 
system. This feeling was more pronounced 
on the ground than in the air because as we 
approached to land, we felt ourselves very 
much in the position often referred to “as 
an accident looking for a place to happen”. 
his feeling is understandable, I am sure, as 
we were following the localizer path inbound 
and as we approached the intersection of 
the glide path at approximately the same 
time as the F-86, we were afraid that the 
I-86 pilot would not observe our slow mov- 
ing aircraft below, especially with the mov- 


ing trafic on the adjacent Bayshore 
Highway. . . 








with ARC’s NEW CD-1 Course Director 


Now there’s no need to sweat out 
ILS approaches or fight to maintain 
OMNI tracks! ARC’s new Course 
Director automatically directs the 
pilot to the correct headings required 
for effectively intercepting and mak- 
ing good a desired track. Heart of 
the system, the Compass Slaved Di- 
rectional Gyro, gives constantly cor- 
rected directional information, Sys- 
tem is accurate to one degree. 
Computer portion of the system 


combines directional and track in- 
formation obtained from the Local- 
izer/OMNI Receiver and makes 
computations to provide the pilot 
with correct heading to intercept 
and/or make good a desired track, 
compensates for cross-wind. It re- 
lieves the pilot of 90% of his mental 
effort, prevents missed ILS ap- 
proaches, saves time, effort and fuel, 
assures greater safety. Ask your 
dealer for complete information. 


Dependable Airborne Electronic Equipment Since 1928 


Aircraft Radio Corporation 


BOONTON, NEW JERSEY 


Omni Receivers * 900-2100 Mc Signol Generators ¢« UHF and VHF 


Receivers and Transmitters « 
Isolation Amplifiers ¢ 


56 


8-Watt Audio Amplifiers « 
LF Receivers and Loop Direction Finders 


| 
| 
10-Channel | 
| 


To anyone versed in instrument approach 
procedure, it will be obvious that the F-86 
pilot, in order to receive any value from his 


training approach, would have to carefully 
monitor his several flight instruments essen- 


tial to an instrument landing system 
approach. He certainly would have little or 
no time to observe other airport traffic. In 
view of his approach speed, the distance be- 
tween the F-86 and another aircraft would 
be rapidly closed between the brief glances 
possibly permitted. 

Furthermore, the F-86 in an approach 
pattern appears to have a nose high position, 
which would preclude him from seeing an 
uircraft below and directly in his flight path. 
If the instrument landing system approach 
was made with the aid of an approach coup- 
ler, the pilot might have a little more time 
for the observation of other traffic; however, 
the need for training with an approach 
coupler would be correspondingly less. 

I do not know what an instrument land- 
ing system installation costs, but it would 
seem worthwhile to evaluate the cost of such 
equipment which could be installed in some 
outlying area without a runway, if necessary, 
for practice approaches, in relation to the 
cost of an airplane and the lives which may 
be the payment for the use of heavily con- 
gested terminals for use as a fighter low- 
approach practice area. 

G. W. Tompkins, 
President Overseas National Airways 
Oakland International Airport, Calif. 


NATA and Industry 


I have noted several cries of pain in your 
letter columns from Remmert-Werner, Inc. 
regarding certain industry practices 

I am afraid I can’t sympathize with Mr. 
Remmert, for, as long as people in his capac- 
ity continue to disregard industry organiza- 
tion and Washington representation, I am 
certain that his voice will be but a cry in 
the wilderness despite the size and character 
of his operation. I further point out NATA 
is organized to represent the operator and 
is working on the problems covering many 
facets of such activities. Of special interest 
is the NATA formation of the National 
\viation Maintenance Council, which group 
has endeavored to obtain top specialists on 


its 14-man National Board. ‘The council 
was established in view of an existing need 
for a strong maintenance group to deal 


effectively with agencies of government and 
with the military on rules, regulations, 
establishment of industry and_ technical 
standards to improve and expand relations 
with the services on contract maintenance. 

Remmert-Werner, Inc. was incidentally, 
asked to participate on this council but 


refused. Apparently there are many op- 
erators both large and small who have 
still not learned the fundamental lesson 


that only through strong industry organiza- 
tion and representation at top level where 
it can count an effective work result to 
develop helpful policies and reflect industry 
needs, as well as counter harmful proposals 
So again, in view of the record, I cannot feel 
very sympathetic towards cries from various 
individuals until they have at least tried 
to help make an organized effort successful. 
Cuarves A. Parker, Executive Director 
National Aviation Trades Association 
Washington 6, D. C. 
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ANY PART - ANY TIME - ANY PLACE 





Glendale, Calif -New York City « Washington,D C + Tokyo, Japan 
San Francisco, Calif +The Hague, Holland + Bangkok, Thailand 


AMERICA’S PIONEER DISTRIBUTORS AND EXPORTERS OF AERONAUTICAL SUPPLIES 








ORY 





MISSILES: 

Airframe and components 

Equipment, including ground-handling, 
Powerplant 


( | | 
Brings A Unique, 
Long-Needed Publishing Service 





to the Aviation Industry 





November 28, 1955, an all-important, needed publishing 
service will be available to the aviation industry... 
AVIATION WEEK’s Annual BUYERS’ GUIDE. The 
dramatic development of aviation into today’s multi-billion 
dollar giant—reaching .into all phases of manufacturing— 
demanding a constant flow of products and materials from 
tens of thousands of separate suppliers—has made a com- 
prehensive, complete source book of suppliers and manu- 
facturers a must for all segments of the Industry. 
AVIATION WEEK’s BUYERS’ GUIDE answers this in- 
telligence need with an information service of year-’round 
usefulness, placed directly into the hands of some *57,000 
key aviation engineers, management men, design and pur- 
cnasing personnel—men who make up aviation’s real buy- 
ing influences . . . in the industry itself, in the Air Force, 
and throughout the Government. 


The latest developments in military procurement will be 
covered in a special report. Included in the detailed infor- 
mation to be presented will be: Air Materiel Command— 
Air Research and Development Command buying prac- 
tices, personnel listings—by name, procurement centers, etc.; 
All-inclusive listings of manufacturers of aeronautical and 
allied products, sectionalized for maximum utility under 
six major headings: Aircraft, Missiles, Avionics, Supporting 
Groups, Nuclear Power Systems, Airlines and Airports. 

Indexing is set up to provide quick, easily referred-to lo- 


cators for all products. In addition, advertisements and 
product listings will be keyed to each other for ready refer- 


systems etc., Electrical, Ground equipment, Hardware, Hydraulics, In- 
strumentation, Materials including fuels, chemicals, plastics, metals, etc. 
Tooling including machine tools, optical jigging systems, hand tools 





ence. AVIATION WEEK’s BUYERS’ GUIDE also will 
carry Trade Name and Distributor listings—making this 
publication the most complete single source of buying in- 
formation available to the aviation industry today. 


Every AVIATION WEEK subscriber will receive the 
BUYERS’ GUIDE. That’s a market of some *57,000 key 
aviation people . . . plus substantial bonus circulation 
through the sale of extra copies of the BUYERS’ GUIDE 
to aviation companies and government agencies (Price for 
additional copies is $3.00 each). AVIATION WEEK'’s 
BUYERS’ GUIDE will be read, referred to, and depended 


upon constantly wherever aviation business is transacted. 


McGraw-Hill Publishing Company, Inc., 330 West 42nd Street, New York 36, N. Y.: Other Advertising Sales Offices: Atlanta 3, Ga., 80) Rhodes- 


Haverty Bldg. Boston 16, Mass., 350 Park Square Bldg. Chicago 11, II., 520 N. Michigan Ave. Cleveland 15, Ohio, 1510 Honna Bldg. Dallas 1, Texas, First 






















Aviation manufacturers, products, and services 


—j;.—. 


‘ 


a 
: 


AIRCRAFT: 
Airframe and components, 


Landing gear, Powerplant 
Armament, Fixed equipment 


AIRLINES AND AIRPORTS: 
Scheduled carriers, Non-scheduled 


corriers, Cargo carriers, 











Be sure your complete line of products and services is economical and resultful use of the GUIDE. Call him 
listed in this basic book of buying information. Special today. 

discounts are offered for multipage and catalog-type ad- * Average net paid circulation, 51,893 (June, 1955 ABC 
vertisements. Your AVIATION WEEK representative will Statement). Paid circulation of current weekly issues more 
gladly help you plan your advertising to make the most than 53,000. Current weekly print order exceeds 57,000. 
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‘eS. A McGRAW-HILL PUBLICATION @ 


> 


Hotionc! Bonk Bldg. Detroit 26, Mich., 656 Penodscot Bidg., London £. C. 4, England, 95 Farringdon Street. Los Angeles 17, Callf., Vil! Wilshire Sivd 


Pittsburgh 22, Pa., 919 Oliver Sidg. Philadelphia 3, Pa., 17th and Sansom Streets. San Francisco 4, Callif., 68 Post Street. St. Lowls 8, Mo., Continental Bidg. 









...some people don’t 


At first glance fuses do look cheaper . . . but that’s not 
the way many companies are figuring these days. 

Company X looked at total cost. Adding the cost 
of the fuse, fuse holder, power switch and pilot light plus 
wiring, space and labor cost, they found the one Heine- 
mann circuit breaker performing all these functions had 
the cost advantage. 

Company Y which formerly used fuses in their 
equipment had excessive service costs. Users often re- 
placed blown fuses with the wrong rating, and the com- 
pany couldn’t take a “buyer beware” attitude with its 
customers. Heinemann circuit breakers ended this 
problem. 

Company Z needed maximum protection with 

minimum outage time. They needed precise fractional 
ratings to protect sensitive components as well as special 
time delay characteristics allowing flash inrush. They 
also had to have immediate restoration of service follow- 
ing a fault . . . time was money for their customers. All 
these qualifications were fulfilled by Heinemann hy- 
draulic-magnetic circuit breakers. 
Make a re-appraisal yourself. Heinemann circuit break- 
ers may provide you with better protection at a total cost 
close to fuses. Moreover, by combining functions in a 
circuit breaker, you may have a cost advantage. 


Send for the Circuir BREAKER ENGINEERING GUIDE, 
Bulletin 201. 






ELECTRIC COMPANY 
158 Plum Street, Trenton 2, N.J. 











some people think 
fuses are cheaper 
than circuit breakers 


Heinemann 
Aircraft Type 
Circuit Breaker 








Typical full wave power supply with both primary and secondary 
circuits protected. Lower circuit shows one circuit breaker replacing 
three fuses, a switch and pilot light. 
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DIFFERENCES between avionics equipment designed for airlines (left) and the military (right) are not readily ipparent but exist 


nevertheless. These differences in design philosophies and practices are described below 














\ 
. ‘ ba bed é prach jaimed int ns of 
New Handbook to Guide Design (ions i yeni ence on 
° e e s e e + e ynent pertorman Ihe port 1 
| Of Airlines’ Avionics Equipment _ 0c t b« + poticeman tor th 
k Responsibility for good design 
os ‘ , e Avoid printed components vith tl a mer DeCaust 
i \ new avionics handbook pinpointing “= lian vith eneralized t of 
' : 
for industry designers the differences be a Se oe vo es d not n ly prod 
y tween equipment requirements of the : : ee a ee ibility 
{% airlines and the military was prepared rete yan lhe Arine report urges caution in the 
i recently by the Airlines Electronic - - f radical innovations. but does not 
I Engineering Committee of Aeronautical © Avoid submministuc , t the designer if he in pro } 
} Radio, Inc. In the following article, hones. Sal Ch P : ie technique i und and reliabl 
' S. B. Poritzky, secretary of the commit r -_ a : 
I tee, discusses the handbook—entitled cages: : rH For Guidance Only 
\] “Guidance for Designer of Airborne Elec- ; r 6 rh Roles at conieesioes that 
tronic Equipment, (Report No. 403)” one - : ; ntended soleh 1 guide because. 
—its recommendations and implications. in dealin Cine anil rena the Mat Geel ies aleliens oun dnl 
T on pract f } ) th t basis of the best mousctrap at the 
Whereas a military aircraft an it FOOK t pl both initial cost and mainte 
avionics equipment may sit idle f sae ae I K pense cr the cquipment 
much of aeicaadiel life, an airliner and Aitlines vs. Military lifetin | 
its equipment must operate reliably fo: (he commercial carrier ist ] However, the Arinc report does give 
10 or more hours a day—easily 10 tim top priorit 1 long-term, trouble-f wionics designer data on the airline 
the use-hours of ordinary military ai peration. Although the military ob vironment in which the equipment 
craft. usly want this too. th must pione will be used. and general airline views 
») [he Arinc Report No. 403 offers sp the newest techniques and innovation 1 testing and maintenance practices 
cific data on design practices and con- to keep abreast of an enemy with fast t urges avionics manutacturers to 
i struction methods, always with an e ng capabilit wid quipment interchangeability 
; to reliability, a subject on which the ai Extreme miniaturization is a must fo untarily. In this way, an airline can 
lines have become expert through vears jam-packed military aircraft, whereas buy equipment from company “A” for 
of dealing with the problem on a dollars- the airlines feel they must wait until one group of aircraft, and fit another 
ind-cents basis. uch developments meet their reliabilit te procurement of similar aircraft with 
. For example, the Arinc report recom requirements equipment from manufacturer “B 
| mends: Ihe report offers guidance to the d vithout changing aircraft wiring or in- 
/ e Use removable sub-assemblies widely signer, just as military general specifica tallation provisions 
but avoid sealed and potted components _ tions are set up to do. The difference in Furthermore, the avionics manufac- 
groups which must be discarded when a pproa h, however, is immediately « turer who loses the first sale still has 
single component fails. dent in the content and style of th the opportunity to sell the airline in the 
e Design conservatively enough, with Arinc handbook next round, if his equipment is inter 
adequate cooling, so blowers are not There are no arbitrar equirement hangeabk 
required in the equipment not a sing] hall” or “must.” Each Because the expected service life of 
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DOUGLAS GETS DEPENDABLE SWITCHING ON THE RB-66 Air 
Force-Douglas Bomber with Electro-Snap Hermetically-Sealed } 
Limit Switches. Close-up of RB-66 nose gear assembly shows 
how Electro-Snap Switch is mounted to indicate when gear is 
locked down. 





“The lending Gear Switch’ 
Widely used in modern com- 
mercie! and military eircraft 
to control and indicate land- 
ing gear movements. Meets 
military specifications. 


62 


hermetically -seaied 


Is the nose gear down and locked? 


There can be no guesswork here— 
and there isn’t with this Electro- 
Snap Hermetically - Sealed Limit 
Switch to give the answer. It’s al- 
ways on the job—regardless of the 
environment! Sudden changes of 
temperature or pressure have no 
effect on the switch’s operation be- 
cause both electrical and mechanical 
components are sealed in a dry, inert 
gas. Temperature cycling can’t cause 
condensation inside the case; the 


The Leading Line of Hermetically-Sealed 
Aircraft Switches for Every Application 





Rocket Switch 

When flap closes and de- Now used in today’s newest 
presses actuator, switch si- fighters for indicator and se- 
multaneously operates four quence circuits in rocket 
10 amp, 30v OC circuits. tubes. 


Flap Switch 


mounting. 


Fuel Tank Transfer Switch 

Extra-dependable four circuit 
hermetic switch for use in 
cockpit. Fits AN type toggle 






«». dependable because it’s 


by ELECTRO-SNAP 


switch can’t freeze because all mois- 
ture is sealed out. Hermetic sealing 
also protects against oil saturation, 
dirt tampering, mis-adjustment and 
extreme temperatures (—100° F. to 
+. 250° F.). The switch even resists 
jamming due to ice formation on the 
outside case. 

This is one of the many hermetically- 
sealed limit switches made by 
Electro-Snap for aircraft use. For 
complete details, see our catalog in 
Sweet’s and send us a description of 
your requirements, 


ELECTRO-SNAP swiTCH AND MFG. CO. 


4218 W. Lake St. cs 


Chicago 24, Ill, 





J 


Rotary actuator gives long 
over - travel, flexibility in 
mounting. Extremely com- 
pect, lightweight case. 





Turret Switch 
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airline equipment usually is much 
longer than that of the military avionics, 
careful consideration must be given to 
the long-term economics of servicing 
and maintenance. Printed circuit boards 
or potted assemblies may be expen 
sive luxury if the entire unit must be 
destroyed in order to replace a two-cent 
resistor 

Although printed wiring has many at 
tractive advantages, techniques must b« 
devised to permit the speedy replace 
ment of individual components without 
destroying the integrity of the printed 
circuit. 

On the other hand, the airlines «1 
courage the use of removable sub-assem 
blies, such as IF amplifiers, 
cavities and the more 
forms of modular construction. Em 
phasis always is on ready 


resonant 


conventional 


iccessibilith 
and ease of trouble-shooting and servi« 
ing. 

Designers are encouraged to provide 
facilities for performing in-chassis test 
ing in order to isolate the fault to a 
particular tube or module without hay 
ing to remove and test these compo 
nents. Arinc also recommends that 
designers provide means for checking 
overall equipment performance for d 
terioration so that potential failures can 
be spotted in advance 


Airliner Environment 


Although equipment is desired with 
provisions for utilizing external cooling 
systems in future aircraft, it must op 

without external 
The cooling provisions should 


erate satisfactorily 
cooling 
be used merely to give even more r 
liable long-term 
periods between overhaul. Ther 


service and _ longer 
sh yuld 
never be required to keep the equip 
ment from burning up 

Although airline equipment tests 
conducted over ambient temperatut 
limits of —40C to 55C, the equipment 
normally is located in passenger or crew 
occupied areas. Thus, the lower tem 
perature is largely 
on occasion the upper temperature limit 
mav reach 70C 

Studies of 
actual airline service indicate that shock 
and vibration are not significant factors 


academic, whereas 


vionics equipment in 


in the failure of equipment or electron 
tubes. Rather, 
cates that 
treatment while being tr insported and 


uirline experience ind 
} 


; 


equipment gets its rough 


handled on the ground 
Most 
located in the 


uirline avionics equipment 


aircraft radio rack o1 
other pressurized areas. For this rea 
son, pressurization of individual equip 
ments 1s not required for present o1 
now-contemplated aircraft. The equip 
ment should be capable of operation 
without damage at altitudes higher 
than 20,000 feet for short periods u 
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event of loss of cabin pressurization. If 
quired to meet thi onditior 

vidual sub-assemblic vay be sealed in 
pre surized mtainers 


Available Power 


[he report describ the kinds and 
quantities Of power a vilable in mo 

raft, and the wav in which Ita 
variations occur in service 

Avionics engineers are urged to d 
ign the juipment t ib] 
frequen ) te 1,UU0U Dp loosel 
re ulat a | l 1( pow wher 
ert po ible, to dedu ( nand } 
los ] erulat | hot} t q ind 
ita ¢ +) ) source Phi lo 








gulation increases the weight and cost 
f these power sources 

Although the airlines generally accept 
the airframe manufacturer's preference 


for a.c. as the primary power source, 
many operators have only limited a.c. 
iilable in present aircraft. Equip- 


ment should be designed to operate 
from several difterent 
irangements if possible to make it 
i variety of alr- 


powe!l source 


universally applicable to 
raft types 
\ few of the many other pointers 
gested in the Arinc report include 
e Add an extra tube 
mponent with a h 


stage or ws } 
igher-than-abso 


utely-necessary rating in order to avoid 
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ADVANCE GEAR & aca” 


Aavance & Gear 


Zc ; CORPORATION 


5851 Holmes Avenue, Los Angeles 1, California © LUdlow 7-8103 
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squeezing every ounce of performance 
out of components. Operating airlines 
cannot afford to depend upon main- 
taining critically-high stage gains over 
the long period between overhauls in 
the face of the large supply voltage 
variations encountered in actual serv- 
ice. 

e Lack of mil-spec approval need not 
prevent the use of new components and 
techniques if the designer has compre- 
hensive data to prove they are superior 
io their mil-spec counterparts. Other- 
wise, the airlines encourage the use of 
mil-spec devices. 

e Avoid wrapping component lead 
around a terminal board or tube socket 


terminal just to provide mechanical sup- 
port. 

With a good soldered connec- 
tion, this is not necessary and may re- 
sult in spoiling the terminal board or 
tube socket when it becomes neces- 
sary to replace the component. 


Avionics and Competition 

The fact that airline avionics equip- 
ment almost always is developed on the 
manufacturer's initiative, and at his 
own expense, provides the best incen- 
tive for him to determine airline needs 
and to specifically build to these require- 
ments. 

he relationship between the equip 





Deadly Efficient 
Power and Speed 


THUNDERSTREAK 


HARTWELL, Flush Latches fulfill 
the rigid, safe, vibration-proof, aerodynamic 
flush latching and quick access requirements 


on this incomparable jet aircraft. 


HARTWELL Flush Latches pro- 








vide new, unsurpassed standards in tension 
and shear that meet or exceed all applicable 
specifications; positive-action, rugged and 
safe for metal parts such as power packs, 
nacelle, panels and access doors which must 


lO ase rr. ont 


ment maker and the people who buy 
and use the equipment is frequently 
much more intimate than in military 
avionics procurements. This enables 
the equipment designer to get a real 
understanding of the airline’s equip- 
ment problems. 

Che report emphasizes that a manu- 
facturer’s success depends not only on 
getting the first sale. Because each air- 
line performs its maintenance at one 
or two central bases, field performance 
data feeds back quickly to airline engi- 
neers who buy avionics equipment. If 
the equipment proves to be a “lemon,” 
word spreads quickly through the air- 
line industry. 

Copies of Report No. 403 may be 
obtained from Aeronautical Radio, Inc., 
Airlines Electronic Engineering Com- 
mittee, 1523 “L” St. N. W., Washing- 
ton, D. C. F 


Navy to Test TV 
As Airport Monitor 


Closed circuit T'V for controlling air- 
craft landings and_ takeoffs, and for 
monitoring runway movements, will 
undergo trial evaluation soon at Ala- 
meda Naval Air Station near Oakland, 
Calif. 

Three IV cameras, located along 
Runway 25R and connected by co-axial 
cable to viewing screens in the control 
tower half a mile away, will enable tower 
operators to view aircraft along the run- 
way, including individual aircraft iden- 
tification markings. The cameras also 
will give tower operators a view of 
vehicle trafic on an road neat 
the flight strip. 

The need for improved tower vision 
was brought about by extension of the 
runway strips and the higher-speed air- 
craft now based at Alameda. The closed- 
circuit T'V installation will cost around 
$50,000, about one-tenth the estimated 
cost of moving the control tower or in- 
creasing its height to give operators bet- 
ter runway vision. 

Cameras will be waterproofed and 


access 





be removed repeatedly for inspection, main- equipped with electric wipers. 


tenance, etc. 


Main Reference Code 
For Tacan Is East 


Ihe main reference code, which is 
used by airborne Tacan receivers to 
establish the airplane’s bearing to the 
station, is transmitted at the instant 
that the cardioid pattern sweeps past 
magnetic East, not magnetic North, as 
reported in the September 26 issue, 
p. 63. (Magnetic North is used as ref- 
erence in present VORs.) Stated an- 
other way, the main reference code is 
transmitted at the instant that the inner 
parasitic element points toward mag- 
netic West. 








HARTWELL is your 
one source for the most versatile 
line of Flush Latches in the indus- 
try; over 300 combinations of bolt 
and trigger offsets. 


Manufacturers of Aircraft 
Flush Latches and Hinges, 
Fittings and Cable Terminals. 
New 72 page, 2-color Catalog 
illustrates and gives full details 
of complete line. 


MAIL COUPON 
HARTWELL AVIATION SUPPLY COMPANY 
9035 Venice Boulevard, Los Angeles 34, California 
Send illustrated Catalog 
NAME 
COMPANY. 
» ADDRESS___« 
CITY. ON iii TOR cccctisinicen 


“Flush Latch Design Specialists” 


HARTWELL 


AVIATION SUPPLY CO. 


9035 Venice Boulevard 
Los Angeles 34, California 
Branch Offices: Wichita, Kans.; 
Fort Worth, Texas 
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eenleaf 


PRESSURE OPERATED COMPUTERS 
to solve simultaneous equations 


Compared to Servos, Greenleaf Pressure Operated Com- 

puters realize savings of up to 90% in size and weight. 

They are developed, designed and manufactured to latest 
; I 

military specifications. 

For further information and technical data, write, wire 


or ‘phone Greenleaf today. 


SE EEEENG. © EDI ELOPMENT « PRODUCTION 


HIGH ALTITUDE 























LOW ALTITUDE 
AIR SPEED 


eenleaf MANUFACTURING COMPANY 


7814 W. Maplewood Industrial Court + Saint Lovis 17, Missouri 


Producers of the HIG-3 and HIG-4 Gyros, Rate and Free Gyros, Differ- 
ential Pressure Mach Meters, Air Speed Indicators, Computers, Switches 
and many other precision-built components. 


At Greenleaf Plant No. 2 facilities are available for precision castings 
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Business-Bound... Pleasure-Bent,. 


they depend on Lastern 


PRs ee 











..as Lastern depends on Sinclair / 


RBA LT OHTA 
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Every year, many millions of passengers place their confidence in the powerful 

engines of Eastern’s Great Silver Fleet. Whether business-bound or pleasure-bent 

these people in a hurry know they can depend on Eastern’s reputation for reliability. And 
Eastern knows they can depend on Sinclair Aircraft Oil for dependable lubrication. 

More than 153,000,000 miles have been logged by Eastern engines—protected by Sinclair oil. 


It is not surprising then, that 45% of the aircraft oils used by major scheduled 
airlines in the U. S. is supplied by Sinclair. There is no better proof of dependability. 


SINCLAIR AIRCRAFT OILS 


Sinclair Refining Company, Aviation Sales, 600 Fifth Avenue, New York 20,N.Y. 
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SKILL 
EXPERIENCE 
VERSATILITY 


you the Finest Investment Castings 


These are the three fundamentals of Austenal production. 
Only all three brought together can guarantee the finest invest- 
ment-cast parts for American defense and industry. 

By means of Austenal’s Microcast process such exact parts 
as jet turbine buckets and vanes are being cast, eliminating 
costly machining and holding finishing to a minimum. Thus, 
these vital jet components are available for national defense in 
greater numbers and more economically than ever before. 

These three factors of sound production can work effectively 
for industry. Austenal has solved many industrial problems 
where fine, accurate and dependable cast parts were required 
for efficiency as well as economy. 

Depend upon Austenal’s greater skill, versatility and experi- 
ence when you need investment castings. These are your 
assurance of the finest precision cast parts. 





See Austenal’s original, informative 16mm color movie, “A Story 
of Industrial Progress". Write for loan of the film at no cost. 


usiena 


EASGOCRATORIES., (NC. 


microcasf division 


224 EAST 39th STREET - NEW YORK 16, N.Y. 
7001 SOUTH CHICAGO AVENUE - CHICAGO 37, ILL. 


















NEW AVIONIC 
PRODUCTS 





Components & Devices 

@ Alternator (400 cps) for missile and 
aircraft use, is designed to withstand 
extreme environmental requirements fot 
short duration. Unit is a three-phase, 


115 v.. wve-connected generator, with 
permanent magnet field, and can be 





rated as high as 2,000 va. at unity power 
factor. Alternator weighs 15 Ib., a figure 
which can be cut by substituting an 
AND 20001 mounting pad for the 
AND 10261 pad. General Electric Co., 
Specialty Component Motor Dept., Ft. 
Wayne, Ind. 


@ Thermal time delay, thermal 
Series H, available with delay intervals 
if x5 to 5 sec., has rapid recovery rate 
to permit recycling after only a few 
seconds. Units are available in stand 
ard operating voltages from 6.3 to 28 
v., either d.c. or a.c. (any frequency) 
Time delay relay 
2% in., comes in flanged or 7-pin minia 
ture plug-in form, and weighs | oz 


type 


measures ? in. dia. x 


Contacts are SPST, either normalls 
open or closed, rated 3 amps at 115 
v.a.c. Relays are compensated for am 
bient temperatures of —70C to 100C 
G-V Controls Inc., 28 Hollywood 
Plaza, East Orange, N. J. 

@Sub-miniature gauged precision po 
tentiometers, measuring only 4. in 
dia., are now available with six or mor 
wire wound pots. Unit iwailable in 
esistances of 200 to 100.000 ohms. 





Ace Elec- 


Rogers Ave., 


Stanard linearity is 0.3% 
tronics Associates, 125 
Somerville 44, Mass. 
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Foote Bros. has complete facilities to handle your toughest problems Ly) 
ae” a 
involving gears, components and power transmission assemblies AN 





‘This trademark stands for the 
finest industrial gearing made! 




















History's first man-made satellite is scheduled for 


flight by mid-1957. Much of its success will depend 


upon almost unbelievably accurate mechanical 


power transmission equipment, such as the intricate 
mechanism shown here which WestTerRN Gear de- 
signed and manufactured for classified missile and 
rocket application. 

If yours is a problem requiring utmost precision in 
the transmission of motion or torque through mechan- 
ical means, WesTeRN Gear is confident of its ability 
to solve it. Sixty-seven years of experience is avail- 
able without obligation. Address General Offices, 
WeEsTERN Gear, P. O. Box 182. Lynwood, California. 


Plants at Lynwood, Pasadena, Belmont, San Francisco (Calif.), Seattle and Houston. Representatives in principal cities 
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LONDON AIRPORT, where a BEA Viscount crashed into a ground barrier on takeoff. 


Poor Runway Markings Misled 
Pilot in Viscount Takeoff Crash 


Report t 


Of the Public Inquiry Into the Causes and 
Circumstances of the Accident to the 
Viscount Aircraft G-AMOK on 
16th January, 1955. 


1. At approximately 11:50 a.m. on 16th il 
January, 1955, a British European Airway 
Viscount aircraft G-AMOK, whilst takings 


off at London Airport in conditions of bad \part f 
visibility due to fog, crashed into a_barri vestiga 
in its path erected in connection with con I 
struction work which was then, and f t I 
some time previously had been, taking pla it 
in the central area of the Airport t 

lhe Captain and First Officer of the air \ t 


craft were both convinced before they con 
menced their takeoff that the aircraft was on ISH 


Runway No. 6, also known as I5R, and ik 


they had received radio-telephone clearance ty of t 

from the Airport Control authorities to take 3. I t 

off. In fact the aircraft was on a disused I nto the f i 

runway, which | will hereafter ll “th aa 

strip,” which had not been used as a run f | \ 

way since 28th June, 1949, when building B. G 

operations in the central area caused it t C. Narrat 

be closed 1D | | | or 
Although the aircraft was at the time of ty for t dent 

the crash into the barrier almost airborn EK. Quest \ 

and suffered considerable damage, there F. R lat 


were most fortunately no casualties amongst 
either passengers or crew and indeed onl 
relatively minor injuries to the Captain and 


one of the passengers 4. § is I ha slreac 

2. The accident is therefore somewhat _ ta ind First Off 
remarkable when compared with previo th iircraft wa { ght , 
aircraft accidents which have been the t] gan t take-off. it irl 
subject of a Public Inquiry in tliat there i t importa t brief , 
no doubt as to what happened; the major 3 var , d t va\ 
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\. LAYOUT, MARKINGS AND LIGHT! 
, ING SYSTEM OF LONDON AIRPORT. 


OURNS 


PRECISION 
POTENTIOMETER 
INSTRUMENTS 


for AIRCRAFT and 
GENERAL INDUSTRY 


| PRECISION ENGINEERED 
f FOR DEPENDABLE 
{ 4 \ PERFORMANCE 


Rourns instruments feature 
the finest design and 
workmanship in wire- 
wound potentiometry. 
rheir precise electrical 
signals, requiring no 
amplification, are used in 
’ control systems, 

telemetering networks and 
= recording circuits. Rugged 
ay J construction guarantees 

accurate and dependable 
performance during the 
severe shock, vibration and 
acceleration conditions 
enceuntered in aircraft and 
industrial applications. 










(| RIMPor 


A 


Physical variables such as 
linear displacement, 
acceleration and pressure 
are measured to an 
accuracy of 0.25% of 


instrument range. Single or 
f dual potentiometers and 
linear or functional outputs 


are a few of the many 
characteristics that can be 
hundreds of standard 
models and ranges 
available, special designs 
may be developed for 

ia 

Bourns TRIMPOTS — the 
ultimate in sub- 
for circuit trimming in 

% miniaturized assemblies 





provided. Besides the 
individual requirements. 
miniaturization — are used 
subjected to extreme 
environmental conditions. 
Bourns many years of 
experience in specialized 
potentiometer instrumen- 
tation, plus modern produc- 
| tion facilities, assure you 


of the highest quality 
instruments attainable. 
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OQURNS 
LABORATORIES 


6135 Magnolia Avenue 
Riverside, California 
Technical Bulletins on Request, Dept 
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COH RLASTIC 0nell 


* Registered Trade Mark of CHR 








WHITE SILICONE SPONGE RUBBER 


A new White Silicone Sponge Rubber has been developed by 
The Connecticut Hard Rubber Company to meet increasing re- 
quirements for greater reflectivity. Known as COHRlastic 11489, 
it can be extruded in various shapes and lengths. This medium- 
firm white sponge has good compression set resistance at tem- 
peratures 100°F. to 500°F. and possesses excellent dielectric 
properties. Additional information available on request 





TEMP-R-TAPE T ® 

COHRlastic Temp-R-Tape T, a new .006” Teflon Pressure Sensitive 
Tape for non-stick surfacing and Class H insulation, provides 
protection against moisture, staining, corrosion and destructive 
chemical action throughout temperature extremes of —80°F. to 
300°F. High electrical, chemical, thermal and mechanical prop- 
erties make Temp-R-Tape T ideal for use in high frequency, high 
temperature and some high voltage applications, or where equip 
ment is exposed to corrosive action. No material, even that of a 
sticky or viscous nature, will stick fast to its surface. 





ACTUATOR CONTROLLER HEATER 


Limited space and weight factors complicated the problem of 
providing heat to an Actuator Controller to maintain correct 
operating temperature. The small clamp-type heating element 
shown was designed, developed and manufactured by The 
Connecticut Hard Rubber Company to solve the heating problem. 
It consists of an electrical heating blanket, preformed and 
molded out of silicone rubber, bonded to stainless steel strips. 
It produces 10 watts p.s.i. No special tools or fixtures are re- 
quired for quick, easy installation. 


®) Registered Trade Mark 


NEW AIRCRAFT HEATER AVAILABLE 


Send for your free copy of our new, 16 page, Aircraft Heater 
brochure. It shows how The Connecticut Hard Rubber Company 
designs, develops, and produces anti-icing and de-icing systems, 
assemblies and components for military and commercial aircraft. 
if you believe, as we do, that electrical heating methods offer 
the best prospects of combining the delicate balance of aero- 
dynamic and thermodynamic factors, then you will be vitally in- 
terested in this informative brochure. Write for your copy today. 


THE CONNECTICUT HARD RUBBER COMPANY 
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London Airport and the facilities by way 
of marks, boards and lights to assist a pilot 
in finding his way about them 

The airport is one of the largest an 
busiest in the world and in consequen 
there is perhaps both a greater likelihé 
of a pilot losing his way at London Airp 
than at most other airports and also a ’ 


od 


sequentially greater need for clear directi 
to enable him to find his way \Mores 
the size of the airport may make method 


used at smaller uirports inapplicabl \ 
further consideration is that London Airpe 
has been cver sim th Val n the 


of development which has not vet been 
completed 


In consequence, there was on the 16th 
January, 1955, a lack of uniformity about 
marks and direction sign t 
to some extent mevitab] f 
rapid devel pment of the Airport 

Ihe description of the lavout, marl 
ind lighting set out belo of 
somewhat compa ited: = thi " hie 
only a reflection of the factual tuat 
prevailing at the airport at the tim I 
ave had t nsider to what t 
omplexity and lack of uniformit 
said to have caused or hav tributed 
the accident and whether and to what extent 

is desirable that chan houid 
for the future 

5. London \irport wa wigin 
the R.A.F. to a heavy bomber standard l 
t was not until the end of th ar that it 
Vas de ided te idapt the 1eTOdTOmM t 


is the main civil airport for London \t 
the time when the urport was taken I 
' 


for civil aviation ther 


cither completed or in th 
I 


pletion forming a tnangl th its ba 
ning in an east and west direction parallel t 
md just south of the Bath roa 
\s part of the conversion to a 
lirport it is decided (a) te perim 
upon the original triangle of runway " 
cond triangle which would 
heing two parallel runways runn in ¢ 
if the thre direction of th orig il t 
ingle and (b) to secure a greater length f 
the runwavs Ihe latter was don 
xtension of the runway forming the bas 


the origimal triangle and 
runways forming one of its sides ane 
building for the third side a new runwa 


onsiderably further to the west runni 
from north t to south-east and parallel 
to the third runway constituting the original 
triangle 

‘Complet on of this new runway and t 
prolongati n of the two remaining runwa 


onstituting the original triangle «mad 


unnecessarv anv longer to use th 
north-west/south-east runwat Moreover ¢ 
velopment work upon the itral area 


the airport involved the obstruction and 


building upon part of the old runway It 
iccordingly ceased to be used as a 
on the 25th June, 1949 

On the other hand, the buildin ind 
development work only took place on 


centre portion of the old runway and th 
parts of it to the north-west and ith-ca 
of such work were of the same width a 
composition as runways in use at the Airp 
ard also ran in the same direction as th 
new ranway constructed further to the 

hig disused runway is what I have called 
the strip and the accident occurred when th 
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\ it att ted to t to takeoff, is designed to dis- 
I 
isterly direction fron ur its nort t ting 1 the direction of the particular run 
d. The general la t of t I IVS a iy to which reference is being made. 
} of the Any t and of t t Un t nomenclature runways ire 
‘ at ‘ number which 
: 
t appreciates ' ' —— first two figures of the mas 
f ‘ t npass heading t the runwa\ Thus 
\ I I h < i ind t 
6. Tl tion of 
; ; ; ; +} ; d d +} 
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b I t R 1\ ind 
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323-SR  327-SR 





Installing new G-E 323-SR aircraft instrument lamp. 


New G-E “Stained-Red” 
instrument lamps have 
scratch-proof color 


in the glass! 





NO WHITE LIGHT CAN ESCAPE TO IMPAIR PILOT’S 
DARK-ADAPTATION! NO FILTER NEEDED! OLD NEW 


LAMP G-E 
LAMP 


General Electric announces a major improvement in red 
instrument lamps for aircraft. The two new lamps shown 
above have a permanent red stain in the glass which will 
not fade, peel, chip or scratch. Never before has it been 
possible to produce a durable red in such tiny bulb sizes. 
No filters are needed with General Electric “Stained- 
Red” lamps—a saving in weight and space. A special 
General Electric glass formula gives the deep red color 
required to maintain dark adaptation of pilots. 
oe more information on ,, eae hae “Stained- Both lamps ney scratched dur- 
ri ing installation. Old lamp (left) 
Red” instrument lamps, write General Electric, Minia- Jets white light « scape. G-I 
ture Lamp Department, Nela Park, Cleveland, Ohio. “Stained-Red" lamp doesn't. 














Progress Is Our Most Important Product 


GENERAL @@ ELECTRIC 
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advancement 


in instrument 
design 









rugged, 
lightweight, 
miniature 


COAXIAL* 


mechanism 


An entirely new approach 
to the mechanical design 
of moving coil mechanisms, 
resulting in performance and 
durability exceeding that of larger 
heavier mechanisms. Particularly 
suited to aircraft applications, as 
the basic mechanism in indicating 
instruments or a component of 
equipment utilizing the moving coil 
principle. Coaxial assembly provides 
self-shielded, uniform and stable magnetic 
field of great strength. Only two fasteners 
are used in the simple, rigid, interlocked 
assembly. Technical data for your 
application on request 


- 







Actual Size 
Total Weight 0.8 oz, 


*Trademark for a basic Marion moving 


coll mechanism, Patents pending 


marion meters 


marion electrical 
instrument company 


W Air-Ind y ire 


GRENIER FIELD, \ ul N 


j 
MANCHESTER, N.H. U.S.A 4 / ‘ 


en 
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The following table demonstrates the two 


systems of numbering at London Airport 


which I have described above 
Compass 


Numerical bearing 


Number Direction No. 
Runway No. 1 East and West 28R/10L 
Runway No, 2 North-east OS5SR/23L 

South-west 

Runway No. 4 North-west South- 33R/15L 
east 

Runway No.5 East and West 28L/10R 

Runway No.6 North-west South- 3L/15R 
anat 

Runway No.7 North-east South- O5L/23R 
west 


\ small plan of London Airport showing 
both systems of numbering as well as other 
details to which I refer ittached 
to this report as Appendix 2 

7. The length of the runways at London 
Airport is in the region of 7,000 ft. and thus 
affords very ample room for the takeoff and 
landing of Viscount aircraft. Each of the 


be low 1S 


runwavs is 300 ft. wide (save two which 
are 250 ft.) and is constructed of square 
concrete slabs The taxi-wavs are similarly 


constructed of concrete slabs but are only 
125 ft. wide. So far as dimensions and 
construction go, the strip corresponded to 
the runways and not to the taxi-ways; it 
was, like Runway 15R, 300 feet wide. 

8. Various methods are employed at Lon- 
don Airport for distinguishing the runways 
and assisting pilots in finding their way 
about the airport. There are in addition 
certain objects and signs at the airport not 
intended for the purpose of giving directions 
but which, nevertheless, could in certain 
circumstances be used to assist in identifying 
one’s position, <> 

I will deal with these matters under the 
headings of (i) marks on the ground, (ii) 
notice boards and posts, (iii) lights, 
(iv) other objects of indentification 

9, Marks on the ground. ‘There were at 
the material time no painted marks of any 
kind upon either the strip or any of the 
taxi-ways. On the other hand there was a 
variety of marks painted upon some of the 
runways as follows: 


sign 


| abetnom 2. Cd; 
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(a) Runway designation marks, a 


called QDM > marks \t the time of the 
iccident these marks, consisting only of th 
compass heading designation of the runway 
in large letters, were painted it thi einnin 


of Runways 10L and 10R/2SI 

(b) Runway threshold markings, also 
known as threshold strips. “Thess 
number of parallel 


markings 
consisting of a vhit 
lines 100 ft. long, were only painted at the 
beginning or thresholds of runways 10R and 


28I 

(c) Runway centre line marking. A 
broken centre line of whit 
only on the two East/West runways namely 
28R/10L and 28L/10RW. 

(d) White crosses. At the time of 
the accident there white 
painted on the surface of any of the runways 
or taxi-ways or upon the strip \ 
cross had been painted upon the strip just 


pa nt appeare d 


were no cTOSses 


white 


south of its intersection with Runway 
28R/10L when the original runway was 
closed on the 2Sth June 1949, but it had 


subsequently worn out as a result of con 
tractors’ vehicles using the strip and it had 
never been re-painted The whit 
had consisted of arms not less than 20 ft 
long and 3 ft. in width. 


CTOSS 


10. Notice boards and sign posts. 
(a) Daylight route indicators. 
consisted of boards at the side of 
or taxi-ways containing arms indicating vari- 
ous directions open to a pilot passing the 
board, somewhat similar to the boards which 
appear on the roads shortly before a junction 
as an indication to motorists. ‘The appro 
priate arm on the daylight indicator board 
is intended to be illuminated so as to indicate 
to the pilot the direction that he is to 
follow 
These daylight route indicator boards are 
popular with pilots and readily understood 
by them, but at the time of the accident the 
completion of the erection of these boards 
and their electrical equipment was far from 
complete and none was available to show 
those in the Viscount the right way to take 
on the morning of the accident. 


The se 
runways 


(b) Position indicator or block num- 
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KOHLER PLUG VALVES 


for varied applications 


Kohler Plug Valves will meet all your lower 
pressure installation and operating specifica- 
tions. To mention a few—helicopter fuel system 
drain cock, hydraulic control valve for machine 
tool operation, shut-off valve for instrument air 
line, control valve for an industrial test stand. 

Kohler Plug Valves have a forged aluminum 
body into which a stainless steel plug is pre- 
cision lapped. Plug Valves are furnished with 
two, three or four ports with or without mount- 
ing flanges. Also available with two or three 
way drilled plugs. 

Consult us on your next precision control re- 
quirements. Specific information will be fur- 
nished to help solve your individual design or 
production problem. 











Kohler Co., Kohler, Wisconsin. Established 1873 


KOHLER or KOHLER 


PLUMBING FIXTURES « HEATING EQUIPMENT « ELECTRIC PLANTS * AIR-COOLED ENGINES + PRECISION CONTROLS 








‘‘neat-as-a-pin’’ answer 
to BOEING B-47 service problems! 


Standardization on PIP pins throughout the 1000-plus fleet of 
Boeing B-47’s accomplishes quick-change servicing of essential 
electronic, photographic, landing gear, armament and safety 
equipment on board. Use of PIP double-acting, quick-release, 
positive-locking pins in a wide variety of sizes reduces equipment 
installation and removal time . . . helps keep our jet fleet always 
on the ready! 


ax accoptd part ix industrial, military and. aircrat designs - 


Assemblies requiring disconnecting and rejoining ore 








just right for PIP pins! They provide quick release 


Complete literature available on request. 


and positive self-locking safety in a single ynit 
in blind or open applications. No cotter pins, 4 
nuts, bolts or other separate retaining : 
items or assembly tools are needed. Av i A T | ie ] K Ane > : , ya - 
Supplied in any diameter or length ; 


caus sneut serine A pounr-acrin DEveELoO MENTS INC. 


eS op FRO oan i 
~ 210 SOUTH VICTORY BLVD.E BURBANK, CALIFORNIA 


AVIATION . DEVELOPMENTS (CANADA) LTD., TORONTO «© AVIATION DEVELOPMENTS LTD., LONDON, ENGLAND 
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ber boards. The whole of the operational 
part of London Airport including taxi-ways 
as well as runways has been divided up int 
blocks, each of which has been given a 
number. Small boards at the side of the 
runway and taxi-ways indicate the boundary 
between one block and the other by showing 
on their face the numbers of the two blocks 


in question. The division into blocks is 


clearly shown in Appendix 2 (sec page 74 

Ihe block number boards are relativel 
small, the numbers thereon being slight; 
larger than the route numbers on a London 
omnibus. The system of dividing the opera 
tional part of the airport into numbered 
blocks and the use of block number boards 
is apparently peculiar to London airport and 
is an extremely useful way of readily identi 
fying a particular portion of the surface of 
the Airport. 

(c) ODM Boards. These are large 
boards at the side of a runway indicating that 
one is shortly approaching another runway 
by showing in large figures the compass 
heading number of the new runway. At the 
time of the accident these existed in every 
case at the side of each runway shortly b« 
fore the intersection or junction with an 
other, except in the case of the junction 
of Runways 28R and I5L. 

(d) Run-up boards. These are notice 
boards at the side of runways shortly befor« 
an intersection or junction with another 
runway indicating by words such as “Run-up 
for 15R” in large letters and figures that th 
position has been reached at which aircraft 
about to use the runway ahead should stop 
for the purpose of running-up their engines 

At the time of the accident run-up boards 
bearing clear and consistent words and 
figures were in position in all appropriate 
places at the Airport, except at the junction 
of Runway 28R with 15L where an old 
run-up board bearing the phrase “Run-up 1” 
was in existence. In some cases, however, 
there were run-up boards on both sides of 
the runway and in some cases only on onc 
side. 

11. Lighting system. 

For the purposes of this report it is only 
necessary to deal with three different cat 
gories of lighting. 

(a) Taxi-way lights. ‘These are omni 
directional lights let into the surface of the 
concrete and were present both in the run 
ways and the strip. Their purpose is to 
guide aircraft to or from a particular posi 
tion on the airport. The lights are 80 ft 
apart on straight stretches and more closely 
together at the curves. So far as the run 
ways are concerned these lights are not 
placed at the centre of the runway but are 
closer to that side which is nearer to the 
central area. ‘The lights are so placed that 
if an aircraft straddles them it will be abl 
to proceed in safety 

(b) Stop bar lights. The division 
between each of the blocks into which the 
operational part of the airport is divided is 
capable of being illuminated by red stop 
bars, which are similarly let into the surface 
of the concrete. In the case of taxi-ways 
the red lighting proceeds in an unbroken 
line from one side to the other, but in the 
case of runways the red lighting is broken 
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GYROS_; Gyro Platforms, Floated SYNCHROS —tiscsmiccers, Con 


Rate Integrating Gyros, Vertical, Free, trol Transformers, Resolvers, Repeaters, 
Directional, Rate Gyros and Gyro opera- and Differentials in Bu Ord Sizes 15, 11 
ted Rate Switches—compact, lightweight, and 8. High accuracy and environmental 
hermetically sealed resistance 








(shown size) 
(shown full size) 


SERVO MOTORS- sic: «... | MECHANICAL DEVICES 


que, low inertia Servo Motors, Servo Counters, Electro-Mechanical Computers, 
Motor-Generators, Inertial and Viscous Hermetic Rotary Seals, Aircraft Instru- 
damped Servo Motors %" to 14" Diam- ments and High Temperature Resistant, 
eter Chemically Inert, Machinable Ceramics. 





SYSTEMS 


Aircraft Navigational 
Systems 

Industrial Servo Systems 
Servo Analog-to-Digital, 
Digital-to-Analog Converters 
Electro-Hydraulic Servo 
Systems 





(shown \% size) 


ELECTRONICS-— ee Send For Technical Data Sheet§ 


subminiature Servo Amplifiers and Mag- 
netic Amplifiers “‘potted’’ for convenience 
of installation and long life 


| zip 









Bulletin giving physical and technical 
data on the various Kearfort Products 
will be sent on request. The Kearforr 
organization is available to assist in 
the development and manufacture of 
other precision Components you may 
require 


A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION 


KEARFOTT COMPANY, INC., LITTLE FALLS, WN. J. 


Sales‘and Engineering Offices: 1378 Main Avenue, Clifton, N. J 
Midwest Office: 188 W. Randolph Street, Chicago, Ill. South Central Office: 6115 Denton Drive, Dollies, Texos 
West Coost Office: 253 N. Vinedo Avenue, Pasadena, Calif 
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Friend or Foe? 


RADAR is the central nervous system 
in today’s supersonic planes. It identifies 
friend or foe; it flies the plane; it scans 
the skies; it fires the guns; it directs the 
landing. Stewart-Warner Electric is 
developing new tech- e 

niques to meet all the fo 
requirements of rap- 

idly expanding elec- 

tronic devices and 


equipments. 


bystems 
eControls 
Uflications 
jpational Aids 
ountermeasures 


Over 30 Years Experience in Electronic | 
RESEARCH + DEVELOPMENT * PRODUCTIO ie 
ll eee Address inquiries to eter 

ART-WAR R ELEC T RIC « Government Contract | 
_ Divis of Stewa Warner Corp,* 1300 North Kostner Avenue « Chicagoist 
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towards tl 
ny Wal 


landings 


light ne 
being 
indication 
n da finn during 
I cht sunshin 


eht the gre 


not ob +] 


if specially looked for. 


two 
es | | sy can do 
ee Soe a aoe - | — . 
CX t Kunwat 33k } , 
su h lights is the strip ‘ : Ss _ . it 


12. At th erm r ' : et 
London Airport at om var _ b tt 
side of thei I har li : ; ‘ a G@Freee 
for what li val . ) 

iravan Vhi 
beginning of one runwa\ 
cordance with the decision 
iuthorities from time t 
runway to be used C 
13. In addition to the abor nformat Ng 
regarding the various runways and tay i , 4 SO 
it London A rport 1S published from t Can d / e “ 
to time for the use of aircraft operator d ’ auat OWI & 
thei pilots P 

Captain Waits and First Officer B 
had available to them in th iT 
publication issued bv International Aerad ; 
Limited (known as “the Aerad’’), whicl ~ lations double efficiency, ease and confi- 
one plan, called the Landing Chat ; dence in navigation. With dual omni 15D 
cated the direction and compa eS equipment, a single pilot can make a fix 
numbers of the runway Londor t faster... he can fly any omni track while 
as well showing the strip a af ral also cross-checking for position. It’s eas- 

o Traff 


| 
v . oO! othe ] } lle | 
Blo Vy ‘d * A ps ; ; hil ier to make transition from omni to run- 
SIOCKS lan snowec i¢ systcm oO pic 


numbering to which I have previoush way localizers. 
Saeed : With two pilots, the work can be 
shared for greater ease, by using both 
B. GROUND CONTROL SYSTEM omni instruments simultaneously for dif- 
\ t ¢ 


14. No au it Londo ferent jobs. 
illowed to move along the taxi-wa' I “ 64 ARC 15D Omni is compact, light- 
— weight, CAA certified, and now employs 
new course indicator which combines 
satiated Gl ie diteda: dennihdetia course selector and cross-pointer meter 


' in a single space-saving unit. 
control exercised on aircraft on the Th I . 


bv two controllers called the Gro 1 Mo Lighten the load with ARC DUAL 
ment Controller and th odrot A" omni. Specification data sent on request. 
trol Officer Ni Thev ar SSIS | etme 


formation obtained by n J’ 
R : ( | troll it tl Dependable Airborne Electronic Equipment Since 1928 
unwa ontroller t 


ao Soeeinacunemaniaeenabee Aircraft Radio Corporation 


trol Officer (Air) at the time in questi BOONTON, NEW JERSEY 


worked side by side in the old control to 


Two on the job make any mission twice 
as easy ... just as dual ARC Omni instal- 


ror} 
I 


ways unl prior approval ha 


from the appropriate controll 


For the purposes of this report 


to the north of Runway 1 and just south of Omni Receivers © UHF and VHF Receivers and Transmitters * LF Receivers and Loop Direction Finders 
the Bath road: they now work in similar © 10-Chonnel Isolation Amplifiers ¢ 6-Wott Audio Amplifiers * 900-2100 Mc Signal Generetors 
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¢.. ative engineering ideas need room to grow — 
like the 1,453,000 square feet of floor space main- 
tained by Goodyear Aircraft Corporation at its 
Akron plant; the 924,000 square feet at its 
Litchfield Park, Arizona operation; the 191,000 
square feet at its Wingfoot Lake, Ohio facility. 


Creative engineering needs modern tools and 
equipment—like the Goodyear-built computer lab- 
oratory, one of the largest and most modern in the 
world; like the new multimillion dollar engineering 
building now under way at Goodyear Aircraft, 
Akron; like the new electronics engineering build- 


T 


THE TEAM TO TEAM WITH 





at our 


ing and laboratory now under construction 


Arizona plant. 


Creative engineers need scope and challenge to 
thrive—like the pioneering assignments now under 
way at Goodyear Aircraft in missiles, metallurgy, 
jets, electronics, airships, plastics, helicopters, 
radar, guidance, and countless aircraft components. 


Send resumé, or for application form write: C. G. 
Jones, Personnel Department, Goodyear Aircraft 
Corporation, Akron 15, Ohio. Plants in Akron and 
Litchfield Park, Arizona. 


aifeyre doing big things at 


+ 
GOODZYEAR AIRCRAFT 


in AERONAUTICS 
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comes the duty of the Air Controller t 
take the aircraft to the take-off point and 
in due course give it clearance for take 
16. A difference of practice, of some 
portance in this Inquiry, obtains in the ca 
of turbine-engined aircraft since these 
quire a much shorter period for running up 
their engines before taking-off than do pi 
ton-engined aircraft and lengthy running « 
turbine engines on the ground is to | 


f 


avoided because of the uneconomic con 
sumption of fuel thereby entailed Accord 
ingly in the case of turbine-engined aircraft 
it has been the practice for the Ground 
Controller to hand such aircraft over to th 
Air Controller whilst the aircraft in question 
1S approaching what for a piston engu d 
aircraft would be the run-up position 


Vhe object of this difference im practi 





to avoid unnecessary delay to turbine-ens 
aircraft, which will, if at all possibl 
consequence not pause at the run-up | 
tion but proceed straight to the take-off 
point and there do any nec ry runn 
up of their engines 

17. In the case of its bei , 
1 taxying aircraft to cross a runwav in 
not only is permission sought by the Groun 
Controller from the Air Controller bef 
the crossing i permitted but, on 
permission has been given, the Air Cont 
places a strip marked “Runway Obst 
cross the plan of the runwa 





mm front of him so as t 


hould not by ny O\ 


mv aicrat to take or and efor all-weather friend to prlots 


taxving aircraft ha 
18. Assistance to 
Controllers in th 


a ee raven ; - Hytrol, Hydro-Aire's Anti Skid Brak- Aytrol 


Runway Controlles 


beginning of each of th ing System is not only a staunch 


my particular time friend for a pilot to have during any 
The Runway Controller's caravan is landing under tough conditions. It is 
nected by three radio-telephon peak a valuable standby to augment pilot on: B-47, 
Bag ye ee Rigel the Ground C: control during landing runs under B-52, ASD, 
Hi ilso connected any conditions B-66. RF-84. 
ontrol tower and to tl Hytrol gives the pilot power to re- -100. 
switchboard of the Airport. His duties a duce roll in rain, snow or ice to with- 
to log the time of aircraft taking-off anc in 50 feet of required distance for 
yy ce a gongs dry conditions (C.A.A. tests). In ad- on: DC-4, 
( nda ti ner ia = 
\ircraft passing hin dition, Hytrol is an obedient servant DC-6, DC-7, 
always: to keep landings straight C-46, C-54. 


is Standard 


Equipment 


trolled \pproach 


telephon to th 


Installations 


land 
When visibilitv is bad the « es ( and smooth: to get rid of lots of 
Runway Controller are increased knots mighty quick and if you have 


become of much greater importance s to; and to cut down tire and brake C-130, B-377, 
' 1 to } utic n | weat ad ~ 

in addition to his Guti maintenance. R5D, R6D, 

vhich remain, he has the additional task of 7" at 

alculating the runway visual range by refer Actually, you'll find Hy Trol a heck P2V-5, 

nce either to the marks situated at th of a nice little guy to have around! FOF, F-80, 

sides of the runway, to which I have als ; 

referred, or to lights and flares situated at _ h d F-89, 

certain fixed distances along the side of the every airplane that needs F-101A. 


runway in question. The duty of calculat - os cael 
the runway visual range falls upon the R a runway needs hytro ee a B-36G, 
vay Controller whenever visibility falls | AN YB-60. 


C-97, C-118A 


low 1200 yards and he has t 


change in runway visual range b I a product of 


to the Control Tower 
It is worthy of note that the practi 
] 


= er iy Controller as ¢ ) 7 who also make 

ibove, which is often f value as an ad 

sg cl Sls alg | ) : { FUEL PUMPS * TURBO MACHINERY 
lowed at United Kingdom airport j | j FUEL VALVES ¢ HOT AIR VALVES 


C. NARRATIVE 
19. The Viscount in question was 1 BURBANK, CALIFORNIA «+ Aviation Subsidiary of CRANE CO 
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‘NEW LOOK’ inJET VTO Plane 





Another Example of How 


Ryan test pilots and engineers are embark- 
ing on one of the most exciting... most un- 
usual aeronautical projects ever conceived. 
Behind these gates, a new, all-jet Ryan ver- 
tical take-off airplane is under development 
for the Air Force. The results hold promise of 
being as revolutionary as aviation’s change 
from propeller-driven aircraft to jet power. 


Py 


RYAN BUILDS BETTER 


The development of a challenging new concept 
in vertical take-off jet aircraft has been entrusted 
to Ryan by the U. S. Air Force because Ryan 
has succeeded in solving many of the air age’s 
most difficult jobs, and has conceived and pio- 
neered a basic design that is ingenious and 
promising. Already Ryan has put in six years of 
research and development on this aircraft... the 
latest in a long series of Ryan achievements that 
have made aviation history. 


Today, backed by 32 years of active contribu- 
tion to aeronautical progress, Ryan holds more 
military prime contracts than ever before. With 
1 out of 6 employees an engineer, a scientist or 
employed in a supporting technical position, 
Ryan can capably perform the jobs that require 
special abilities in all phases of design and 
production of piloted aircraft, drone missiles, 
airborne electronics, weapons systems and high- 
temperature parts for every type of heat engine. 


Engineers looking for a challenging future will find outstanding opportunities at Ryan. 
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ferred to and known by the last two letters 
of its registration number, namely, O! 
King, and I will accordingly refer to it a 
such in my description of what took pla 
on the 16th January, 1955. On that day 
Captain E. J. Waits was detailed to act 
as captain of Oboe King on flight No 
BE130 to Rome and Athens and subs« quent 
ly on to Istanbul, with departure time at 
10 a.m. Captain Waits had been employed 
as a captain by British European Airway 
since April 1946 and had had approximatel 
7,800 flying hours of which 1,150 had be 
on Viscount aircraft 

20. First Officer R. S. Barratt was detailed 
as first officer on the flight in question. From 
1946 to 1950 he had been emploved by 
Skyways as a Captain. He had joined Bi: 
tish European Airways in January, 195] 
as a first officer and had had 7.860 hon 
flying experience at the date of the accide 
of which 995 hours were on Viscount Air 
craft. Both Captain and First Officer | 
valid Air Line Transport Pilot’s Li 

21. Captain Waits and First Off 
Barratt went to their aircraft som 
minutes before the scheduled time for ta 
off in order to carry out the n sarv ch 
and Captain Waits decided, and inforn 
First Officer Barratt of his decision, that tl 
First Officer would pilot the aircraft on th 
first leg of the journey to Rome Thi 
a system frequently adopted in_ aircraft 
operated by British European Airways and 
is approved by the operator not only beca 
it affords a method of giving handling ex- 
perience to first officers, who are potential 
captains, but also because the Captain can 
more readily monitor the operation of th 
aircraft 

22. Visibility was too bad for Oboe King 
to attempt to takeoff at the scheduled time 
and it was not until about 11:20 a.m. that 
there was sufficinet visibility on the runwa\ 
for the Captain to consider moving Obo¢ 
King from the parking place, which wa 
in block 18 at the extreme east end of Run 
way No. 1 or 28R. Captain Waits, being 
in radio-telephoni communication with th 
Ground Controller, heard the periodica 
statements issued by him of the runwar 
visual range at each of the two runways in 
use that morning, namely Runway No. ¢ 
or 15R. and Runway No. 5, or IOR 

The minimum runway visual rangé 
down by British European Airways a 
quired for a Viscount to takeoff at London 
Airport was 150 yards, this being consider d 


] 


laid 


the minimum necessary to enable a pilot t 
keep his aircraft on a straight course when 
moving along a runway to takeoff. At 11:23 
Captain Waits informed the Ground Cor 
troller he would like to start if the then 
runway visual range of 150 yards was main 
tained and at 11:33 Oboe King was given 
permission to and did start its engines 
23. Shortly after this Captain Waits in 
formed the Ground Controller that he wish 
ed to use Runway 15R and this was ap 
proved. He had only once previously taken 
off on that runway, but chose it on thi 
occasion since he was late and it was the 
nearer of the two runways in use Ther 
was also some indication that it had th 
better visibility. He then received his air 
wavs clearance, or initial routing instruction 
for Rome and at 11:38 a.m. received | 
mission to taxi west along Runway 25R 
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Type LH2424, for temperatures to 550° F. Type N2424, for temperatures to 250° F. 


Strong, self-locking threads 
for tapped holes in soft metals 


| ippe d holes in soft met ils have |] mg prese nted problems to aircraft manutac- 
turers. Threads wear rapidly, are easily damaged and are susceptible to stripping. 
Bushings made of harder alloys are a partial solution. Such inserts, however, have 
a tendency to shake loose under vibration, or to back out when the bolt is re- 
moved. The only alternative is to position them with a secondary fastening device 
such as a key or a “Dutchman” pin which then presents a difficult and costly 
service problem. In cooperation with aircraft and aircraft engine builders, ESNA 
has developed a new bushing design which eliminates these problems. Type 2424 
bushings are self-locking externally and internally, They provide a one-piece, 
vibration-proof steel threaded insert that develops AN tensile loads, is dependably 


self-retaining, yet can be readily removed with simple tools. 


Easily inserted in an NC-2 tapped hole, using simple tools, the type 2424 bush- 
ings are locked in place by the interference action of the patented Lok-Thred sys- 
tem, which reforms the socket thread to the equivalent of a perfect selective fit. 


The internally-threaded sections use one of two thoroughly proven ESNA self- 
locking devices. For temperatures up to 250° F., the new bushing is available with 
the famous red nylon locking collar. For service between 250° and 550° F.. it 
comes equipped with the all-metal LH locking device that has been tested on 
many types of ESNA high temperature lock- 
nuts. Both bushings are available in sizes 
#10 through *”’ and the loc king devices pro- 
vide performance and reusability per Speci- 


hcation AN-N-5b and AN-N-10a. 


[ype 2424 bushings can be installed in any 
material whose hardness is less than 25 Rock- 
well C, including aluminum, magnesium plas- 
tic and mild steel castings. Simplified installa- 
tion and field maintenance techniques save 
costs. And because Lok-Thred method of ex- 


ternal loc king creates less hoop stress in the 




















Lok -Thred contour displaces metal 
f e # sox t threads Dro 

rom crests of socket threads to pr base of the casting, edge distance or boss size 
duce equivalent of a perfect selective 1 

fit. Original socket threads can be re is reduced . - with resulting weight Savings, 
worked as many as ten times and new 


f-— ————-— MAIL COUPON FOR DESIGN INFORMATION 


Elastic Stop Nut Corporation of America 
Dept. N81-925, 2330 Vauxhall Road, Union, New Jersey 


Please send me the following free fastener information 


Details of type 2424 bushings Here is a drawing of our product. 


What self-locking fastener would 
you suggest? 


Name 7 aes . Title 
Firm 


Street._ 
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CHOOSE YOUR 2% SERVO 








These high performance 400 cycle servos conform dimensionally with Bu Ord specs in 
many models. Greater efficiency, minimum air gaps and extremely high torque-to-inertia ratio 
is attained by precision manufacturing. 60 cycle units can be made available. 























































Minimum Power 
Stall No Load Input ae | 
Type Torque Speed at Stall Control Special 
Number ae Mounting in Oz. Total Watts Phase Features 









: | Fiange 9,000 | 








Synchro 


| 
A 
| 


Synchr | 5,000 







10,000 1400 OHM cont. ph. Z 


| 10,000 
eS 2 
A 
| 10,000 


A Mark 7 Mod 0 















32 18 2 | Synchr | 1.4 | 9,800 | 18.0 | 115 | 115 | 
Oe 
223 27." 0D | 4.75 | Synct | Px 10,000 | 130 115 | 115 


Many of the above units can be supplied with gear train to your specifications. 
Other servos to your requirements. 
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tremely dark and the condit 


the holding position for Runway 15R t 

The Ground Controller at the same time as Captain Waits had never 
asked Captain Waits to let the Controller need. Apart ft a lita 
know as a check when Obos King passed peration in wartim First Off 
the Control Tower and when it was cleat had never taker l 
of Runway 23R The Control Tower would vithout the a 
have to be passed to starboard at a distance lights, whether 
of some 300 yards, whilst Runway 23R on the striy 
would have to be passed to port some 5 27. t efor 
yards beyond the Control ‘Tower on the strip Oboe King, p 

24. Captain Waits and First Officer practice with turbine-engined airct 
Barratt, who had never previously taken mentioned, was passed over! 
off from Runway 15R, consulted the Aerad Ground to the Air Controller 
they had on board in order to ascertain \t 11:43 the pilot reported to the latt 
their route to 15R before moving off from x in the holding position on Runwa 
their parking place They observed that truth the aircraft wa 
they simply had to proceed straight for th tT] 
full length of 28R in order to arrive at 15R unway visual range had then det ( 
lhe pages of the Aerad which they consulted te ) yards on 15R so Oboe King had t 
showed the various turnings off 28R in th h improvement Whilst taxving t 
course of its length, including Runway 23R 1is position Captain Waits had heard con 
and the strip rsa if I 


There was no clear indication on the plan 
that the strip was not in Use ind non 
it was obstructed at anv point tn its len 

Ihe Aerad was kept open between (¢ 
tain Waits and First Officer Barratt in the 
cockpit whilst Oboe King taxied te 
assumed takeoff position, but it was ne\ 
again consulted by either of them. Neith 
pilot attempted to count from the Aerad 
the turnings that would have to be passed 
before the end of Runway 28R was reached 
so as to be able to check the number as the 
uircraft passed them 

25. First Officer Barratt at the control 
oncentrated on keeping the aircraft on th 
centre line of the runway Captain Wait 
ilso had a close regard to this, but al 
noticed green taxi lights cross his path fr 
starboard to port and lead off down Runwa 
23R. He saw no other green taxi-wav light / ’ 

/ ae 


ind First Officer Barratt noticed none at all REDUCE 


} 


I am satisfied that the green taxi-ligh 
leading to the end of the runway wer MACHINE / . 
PRODUCTION 4 For research and testing on 


switched on at the time and could hav “ biggc= 

licens ‘aiaie cine Wits technic eal, TUM teal COSTS taintess rockets, guided missiles and 

Captain Waits or First Officer Barratt b - jets. Fifteen ranges, Up to 
oe seseteces 10,000 P.S.I. 


concerned to pick them up 
. l 4 bh Tf) h ~ . , . 
Captain Waits was abl the ( use Since its introduction, the Tele- 


t we | YASSE t reported t , 
rol lo ote iace d . nd or : dyne has rapidly gained an cne- 
1S requested He next reported passi 0 . , i. 2 
72 1 | f viable t with aircraft 
Runway 23K as he had also been requ Z| : 
research and test personnel. This 


26. Tl list from the ed f th 
20. 1 aistance rom th ( 
oncrete at the entran to 23R to t orme Lopper rugged instrur vent transmits high 


pressure data from hazardous to 


vearest edge of the concrete at the entrance EE 
to the strip is only some 150 yards, wherea Stock protected locations. High fre- 
+} +} _ ' ' 22R + 

yo in R Bonded strai re construction 


he distance from ain gage 


befor 


; 


that 


r+} 


direc 


Onb« 





the end of Runway 25 s about 1100 vard : 
’ makes the leledyne insensitive 
Notwithstanding this. both Captain Wait © STRIP . GQ} 
ind First Officer Barratt when thev came t / . m 
2 y led > 
the junction between the strip and Runwa' e TUBING easily disasset ibled for clean-out 
Ruminem and repairs. High frequency re- 


e ROD ¢ to vibration or shock and it is 


28R thought they had come to the nd of Machining or Mill aa 
the latter ing Operations — sponse, linear output over full 

rl iat, Ceh teed : Scrap Losses and / . re] : ‘ 

1e\ th thought nN sa ‘ ( Labor Eliminated pressure range emperature COm- 

them the end of the concrete, they saw —— pensated for zero shift and sensi- 
ome Sizes 
Sols se Shapes é tivity change. 
‘ » } ywearec 0 inwat 
vere concemea ap} ' PR ne PLEASE NOTE: Contact us for calibra- 
on their port side, and they observed that i ight as . 85 . ae . 4 

en , ling nie 150) lh : 1, +, Ferrous — Non Fer- on service on ressure ranscucers. 
magnetic heading 5 é rous Metal. Send 0 to 25,000 P.S.1 


accordingly felt quite sure they had reached Print or Sketch for : 
Estimate Roli Costs Write for Ilustrated 


ISR and Oboe King was swung round to . 

port so as to be ready to takeoff. No ste ps arn Tig Se Literature 

were taken by cither pilot to check thei Make pate 

position although they did observe a block 0 yy cy 

number board on their port side, the number D. £. Makepeace Co. TABER INSTRUMENT CORPORATION 

on which they could not read as it was edg Diviston of Beryllium Leaded SECTION 49 
perpen ag aad wae 111 Goundry St., N. Tonawanda, N. Y. 


ways on to then . Saebiek: tees, 
At the time in question, the fog was ex -” 





something which so far as width and surfa 
bh 
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intersection of Runway 23R with Runway 
I5R at the beginning of which Captain 
Waits thought he was 

I discuss later whether these messages 
about the Constellation should have indi 
cated to the control officers that Oboe King 
was not in fact where it had been reported as 
being. 

28. At 11:48 runway visual range on 15R 
was reported as 200 yards and Captain 
Waits requested clearance to takeoff which 
he was given. He was told the runway was 
clear and that there were no other taxying 
aircraft. He then commenced his takeoff 
along the strip and when about to become 
airborne crashed into the barrier 

Between starting to move down the strip 
and the moment of the crash the Air Con 
troller asked him whether he was some 


distance down 15R and was told that he 
was “rolling” about 200 yards down 15R 
This request by the Air Controller had been 
prompted by a telephone call to him from 


the Runway Controller at the beginning of 


15R, who could not see Oboe King, but whe 


from the sound of its engines had thought 
it was some way down Runway I5R, po 
bly at the intersection with Runway 23R 


I will discuss later whether the Runway 
Controller should have suspected there was 
something amiss any earlier. ‘The action 
that he took when he took it was too late to 
have prevented the accident 

29. The Runway Controller heard the 
sound of the crash and reported this to the 
Air Controller at once. The alarm was 
immediately given, but since no one at 
the time knew Oboe King had takenoff on 
the strip and vision was obscured by the 
fog, the rescue teams were originally given 
inaccurate directions. In consequence they 
did not reach the scene of the accident until 
some ten minutes later. I am satisfied that 
no one is to blame for this delay 


D. DISCUSSION OF THE CAUSE OF 
AND RESPONSIBILITY FOR THE 
ACCIDENT 

30. In the course of the Public Inquiry 
it became clear that the cause of and re- 
spe nsibility for the accident could only 
rest in whole or in part with (a) Captain 
Waits or Captain Waits and First Officer 
Barret (b) the Ground or Air Controller on 
duty at the time or both of them (c) the 
Runway Controller on duty at the beginning 
of runway I15R and (d) the Ministry of 
Transport and Civil Aviation as owner of 
the airport 

I will consider each of thes« possibilities 
in turn 

31. Captain Waits was in command of 
the aircraft at the time and was, in accord 
ance with the Operations Manual of British 
European Airways, responsible for exercising 
operational control of his aircraft. He frank 
ly recognised at the Inquiry that in takingoff 
on the strip he had made a mistak 

As between himself and First Officer 
Barratt he accepted full responsibility for 
what had happened and in giving his evi 
dence, which he did frankly and clearly, 
he endeavoured in a manner which one 
could not but admire to absolve his first 
officer from any measure of responsibility 

32. It is clear that no accident would have 
happened but for the fog. It is also clear 
that both the Captain and First Officer 
had no doubt whatever of their position; 
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had they been in doubt there were various 
methods available to them of checking wher 
they were which they would no doubt have 
used 

The question, however, is whether in th 
circumstances then prevailing they should 
have allowed themselves to be so confident 
of their position that they did not seek any 
check to make certain that their confidence 
was well founded 

33. In favour of both pilots it can be said 
that there was no positive mark or sign 
visible to them to indicate that they weré 
not in the correct position to takeoff, that 
the strip was, so far as width and surface 
material were concerned, indistinguishable 
from a runway, that its magnetic heading 
was correct and that before takingoff, Obox« 
King had been specifically informed in 
answer to an enquiry that the runway wa 
clear 

34. As against these considerations, how 
ever, both pilots appreciated that in proceed 
ing from their parking place along Runway 
25R to their assumed takeoff position they 
had been moving in conditions of very poor 
visibility resulting from a dark fog 

It is commin knowledge that in fos 
conditions it is difficult to judge distan 
and easy to imagine things at or near the 
extreme range of vision which are not in 
fact what they appear to be 

In my judgment Captain Waits 
not have relied, as he did, without any other 
check upon what he thought he saw in th 


dark fog to be the end of the concrete of 
Runway 28R, even though this was ipled 
with the existence on the right compass 
heading of the concrete surface of the strip 


lhe conditions for takeoff which confronted 
him when he turned into th trip 1 
such as he had never previously experienced 
in London Airport in that there was a dark 
fog and there were no runway lights to 
issist the takeoff. 


Had he not been over-confident I find 
it difficult to believe that he could have 
mistaken the 150 yards distance from th 
entrance of Runway 23R, which he corre 
identified and reported to th Control 
lower, with the distance of about 850 yard 
which he should have traversed after leaving 
the junction with 23R before reaching hi 


correct position at the beginning of Runway 
ISR 

He did not make a full use of the Aerad 
Landing Chart; he could, had he been con 
cerned to verify his position, have picked up 
the green taxi-way lights, at intervals of 80 
vards, leading on from the junction with 
Runway 23R to the correct position for 
takeoff. 

He could, when he saw no taxi-way lights 
ahead and no runway lights on the strip, 
have communicated with the Air Controller 
and asked for these to be switched on 

It is also true that he could, had he been 
in any doubt, have checked lis position 
accurately by approaching nearer to the side 
of the strip so as to have been able to read 
the numbers upon the block number board 
which he did notice edgeways on at the 
side of the strip. 

I do not feel, however, that in this re- 
spect alone he could be criticise d if he had 
in any other way verified his position. These 
block number boards are small, peculiar to 
London Airport, and their use does not 
readily appeal to pilots, who cannot be ex- 
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pected to remember the numbers if read 
and must check them by reference either to 
the Control Tower or a detailed plan im 
their Aerad 
35. My conclusion therefore is that 

far as Captain Waits is concerned he mad« 
a mistake due to over-confidence. He should 
have checked hs position, and his omission 
to do so was a cause of the accident 


36. First Officer Barratt was not. of 


course, in command of Oboe King 

He was, however, controlling the aircraft 
and had the same opportunity for observa 
tion as had his captain. I have anxiously 
considered whether the presence of Captain 
Waits in command of the aircraft can com 
pletely exonerate First Officer Barratt, but 
I do not think that such a conclusion would 
be right 

If the argument were accepted that in 
circumstances similar to this case the first 
officer could rely exclusively upon his captain 
taking full responsibility, I think there might 
be a serious risk of a reduction in the high 
standard of care at present exercised by, and 
indeed expected of, first officers Sin 
First Officer Barratt was in physical control 
of the aircraft he should, in my opinion, 
have satisfied himself that he was in the 
right position before he tookoff; the position 
might be different had he expressed doubts 
as to his position to his captain and been 
over-ruled by him 

In my judgment, First Officer Barratt was 
as equally over-confident as Captain Waits 
and like him should have checked his 
position before takingoff. I find that his 
over-confidence was also a cause of the acci 
dent, though his responsibility was less than 
that of Captain Waits 

37. In dealing with the above matters 
I have not relied upon or menticned the 
lack, on or near to the entrance to the strip, 
of any of the various marks on the ground 
referred to in Paragraph 9 above or of th 
notice boards and sign posts, referred to in 
Paragraph 10 above, other than the block 
number board. I have excluded the lack 
of these various indications, which might 
have caused doubt to those in the aircraft 
of their position, because of the lack of 
uniformity at London Airport at the tim 
of the accident to which I have made refer 
ence’in Section A of this report 

It was difficult enough when members 
of the Airport staff were giving eviden 
for them to remember what particular notic« 
boards or marks were to be found at 
about the entrance to any particular runwa 
and I am quite satisfied that no pilot, using 
London Airport amongst many others, could 
hope to memorise the various differenc 

Moreover the lack of uniformity, to which 
pilots using London Airport have becom 
accustomed during the many changes con 
sequent upon its rapid development, ha 
not unnaturally led them not to place too 
much reliance upon the absence or presen 
of any particular marks or notice boards 

Nor do I think that those in the aircraft 
can be blamed for not having noticed th 
ibsence of the Runway Controller's caravan 
In any case this would have been som« 
vards from the side of the runway and 
the conditions of fog prevailing, might not 
have been visible. Moreover the exact posi 
tion of the caravan at the beginning of 
particular runways is subject to some varia 
tion, as I was able to observe during my 
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visit to London Airport 

38. So far as the action of the Ground 
ind Air Controllers was concerned, they had 
wailable between them information which 
if present to one mind, might well have led 
to action preventing the accident 

Thus the Ground Controller, having 
passed over Oboe King to the Air Con 
troller at about 11:42, did not hear the 
subsequent conversation between the Air 
Controller and Oboe King regarding the 
l'rans-Canada Constellation. On the other 
hand, the Ground Controller knew, at about 
the time of such conversations with the 
\ir Controller, of the exact position of 
the Constellation, which had been verified 
by a conversation between the Constella 
tion and the Ground Controller himself by 
reference to a block number board 

If the Ground Controller had known 
that Oboe King, from what was assumed 
to have been the holding position at the 
beginning of Runway 15R, had seen the 
Constellation cross the takeoff end of that 
runway and enter Runway I0L, he would 
probably have realised that something was 

















\Vrong 
; I am satisfied, however, that the separat 
ciple ki wledge. which each of the two Control 
lers had, was not by itself sufficient to 
\ indicate to either that Oboe King was out 
' f position 
VSP VIPS RSVP l am also satisfied that the vork to 
ried out in the Control Tower necessi 
tates a division between the Ground and 
\ir Controllers and that it would be im 
possible to combine their duties 
On the other hand, some alteration mai 
vell be desirable, in conditions of bad 
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ointed out that in conditior 
‘ , : P : . isibilitv these duties are both incr 
near urban Baltimore and Washington, in the attractive Cumber- pedis ug atene tap eceleeries 
\ ‘ Ll 4 1} {) { 


land Valley. Fairchild offers outstanding company benefits: 4+ the time of the accident th 


waiting for you at Fairchild. 


Investigate, too, the superb conditions for living and working 


salary plans ... paid pensions . . . health, hospitalization and 1 Runwav Controller in his caray 
] ] 
vards to the ¢ of the 


. , : feo vay 15R and very near its beginn 
a genuinely progressive, fast-growing organization. | Cc 


life insurance...the many extra advantages of working with 
ontroller in question had thre 


Send a detailed resume of your experience to Walter Tydon, phonic loud speakers operating at 
% 4 mn 1 } ' 
time in his caravan, though one 


was toned down, and also had to be con 
} 
I 


confidence, of course. | ah 


Chief Engineer. All correspondence will be kept in strictest 


estimating the runway visual range 
and reporting this by telephone to the 
Control Tower 


Had the Controller been able to give 
ae A Ce Latine i ENGINE AND AIRPLANE CORPORATION | unfettered attention to what was being said 

: Pa on the two loud speakers connected to the 
measured cn as ard ; AIRCHILD Ground Controller and the Air Controller, 
7 AAanat Division he might have realised that whereas Obo« 


HAGERSTOWN. MARYLAND King had reported that it was at the hold 
ing position on Runway 15R, the aircraft 
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Boeing engineers work with stimulating associates 


Many engineering skills are represented 
in this picture. Mechanical, civil, elec 
trical and aeronautical engineers—in 
almost equal proportion—work closely 
together in planning and conducting the 
structural test of airplanes such as the 
3-52. This stimulating contact among 
experts in every field is typical of Boeing 
projects. It makes a good engineer even 
better, and helps his professional growth. 

In no other industry does the engineer 
have the opportunity to evaluate so com 
pletely through destruction testing the 
structural integrity of such a large and 
complex product. It is a “classical” chal 
lenge for mechanical and civil engineers 
It tests the instrumentation ingenuity of 
the electrical engineer and gives aeronau 
tical engineers an opportunity to proof 
check their design by translating theo 
retical air loads into practical test loads. 


\ variety of immediate problems and 
“vears ahead 
same skills and their infinite variations 
are under way now at Boeing. The appli 
cation of rocket, ram-jet and nuclear pro 
pulsion to current and future aircraft and 


missiles is typical of 


projects involy ing these 


projects in active 


\pplied rest arch in the develop 


materials and components t 


study 

ment of 
withstand the treme ndous heat and stress 
of flight at supersonic speeds offers even 


further opportunities for the expression 
of engineering talent. 

More than twice as many engineers art 
with Boeing now than at the peak of 
World War II 


pany’s solid growth 


evidence of the com 
This outstanding 
group of engineers has been responsible 
iViation landm irks as the KC 
insport, the BOMARC 


global B-52 


for such 
135 jet tanker-t 
IM-99 


ouide d missile > the 


jet bomber, and the B-47 jet bomber, 
present backbone of the Strategic Air 
Command 

If you want breadth of contacts, job 
variety and professional growth, it will 
pay you to investigate Boeing. There is 
always room for additional creative engi 
neers on Boeing's design, research and 
production teams. 


JOHN C. SANDERS, Staff Engineer— Personnel 
Boeing Airplane Co., Dept. C-44, Seattle 14, Wash. 
Please send further information for my analysis. 
| am interested in the advantages of a career 
with Boeing. 


eee 


Name 


College(s) Degree(s) Year(s) 


Address 


City Zone 


BSOEMNM & 


Aviation leadership since 1916 
SEATTLE, WASHINGTON WICHITA, KANSAS 
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PROVEN most accurate of all popular 
omnis by government test 


NICO OMNIGATOR 


AIDS YOU 6 WAYS 


8-CHANNEL 
TRANSMITTER 


” powerf 


75 MC 
MARKER 
BEACON 
RECEIVER 
VHF RECEIVER for 
ystal-clear reception 


ec F 





SO LIGHT—SO COMPACT—OMNIGATOR 

mounts in standard glove compartment, weighs only 

18 pounds complete with antenna, power supply. NATIONAL AERONAUTICAL CORP. 
See your Narco dealer or write for brochure AMBLER, PENNSYLVANIA 


FOR INSURED ACCURACY 
OF AIRCRAFT TEMPERATURE INDICATORS 


wet LEWIS 


81T26 


THERMOMETER 
“TESTER 


A PORTABLE 
ECISION 
IPLEX 
UMENT 












PR 
MU 


Cc 
LT 
INSTR 
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USAF TYPE N3 TO MIL-T-7449 
FOR TESTING IRON-CONSTANTAN, COPPER-CONSTANTAN 
OR CHROMEL-ALUMEL THERMOCOUPLE INDICATORS AND 
ELECTRICAL RESISTANCE THERMOMETERS CALIBRATED TO 
THE AN-B-19 OR AN-B-31 TEMPERATURE-RESISTANCE 
CURVES. 
FOR USE IN THE TEST LABORATORY . .. OR IN THE AIRCRAFT 


the LEWIS ENGINEERING COMPANY 


ou @ a t-u.cik., ¢:0 nin.6.64 1:4 2 
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was not visible from his caravan nor could 
ts engines be heard 

The Controller in question frankly ad 
mitted that had he heard Oboe King’s i 
port of its position he would immediatel\ 
have informed the Tower that the aircraft 
vas not where it had reported itself 
be and the accident would have bee: 
prevented 

It is noteworthy that once Oboe Kins 
had started its takeoff the Controller wa 
the first person to realise that somethin 
was amiss. He heard Oboe King 
clearance to takeoff and expected to 
the aircraft turn on to 15R Runway Ii 
fact he did not see the aircraft and hear« 
what sounded like a Viscount’s engin 


ing from a south-easterly direction. H 
immediately telephoned to the Cont 
Tower as a result of which the Air ¢ 
troller spoke to Oboe King while it 
actually running down the strip, a matt 
of seconds before the crash as I ha 
already narrated, but this intervention 


then too late 

I am satisfied that Mr. F. Richardson, t 
Runway Controller on duty at the time, wa 
n no wav to blame for what « rred a 


that his inaction in not report 


sence of Oboe King at the true take 
position for Runway 15R was not a matt 
for which he can be held responsible. In 
my opinion his duties in conditions of bad 


visibility were more than anyone, however 
competent and careful, could reasonably 
hope to discharge to the full and I mah 
a recommendation to meet this later in 
this Report 

40. At the hearing it was argued that in 
more than one respect the action or ina 
tion of the Ministry of Transport and Civil 
\viation, the owners of London Airport 
was responsible for and a cause of th 
accident 

In the first place it was suggested that 
the entrance to the strip should ha 
i white painted cross upon th ncret 
in accordance with Paragraph 51 of the 
Rules of the Air and Air Traffic Cont 
in Schedule II to the Air Navigation Ord 
1954 
The relevant part of t 
that “at an aerodrome which has on 


, : 
his m provid 


m runwavs, Clearly visible whit 
| 


shall be displayed at each extremity of a 
runway which becomes unfit for use.” It 
vas argued that the strip was a runwa 
vhich had become unfit for use and that 


iccordingly white crosses should hav 
sed at its extremities 

It was further pointed out that when t 
runway was originally closed a whit 
had been painted on the concrete at mot 
or less the position occupied by Oboe King 
when waiting for take-off clearanc« 

I do not consider this argument sound 
since the strip, although it had once been 
1 runway and in some respects still lookec 
like a runway, was not in fact at the ma 
terial time a “runway” within the meaning 
of the rule. The word “runway” must, | 
think, on its true construction 


ean som 


thing which is normally used for the tak 
off and landing of aircraft and this wa 

10 sense the use made of the strip at th 
material time. There is a somewhat similar 
provision in Annex 14 to the Conventio1 
on International Civil Aviation h 
Part V, Chapter 3 at Paragraphs 3. 4 
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PLUNJET Sea 


GAGING CARTRIDGES 





LOW COST= 
HIGH ACCURACY 


e@ Check any dimension or geometrical 
relationship 


@ Control feed of machine tools precisely 
e@ Tolerance range .100”—.0001” 

e Amplification range 62.5—5000 

e Applicable with any air gage 

@ Bodies ¥%”" square or cylindrical 

@ Two lengths, 112" and 1%” 

e@ Only one moving part 

e@ Immediate delivery in quantity 

@ Low cost 


GAGE DIVISION, DEPT. 11, THE SHEFFIELD CORPORATION 
DAYTON 1, OHIO, U. S. A. 











MANUFACTURE and MEASUREMENT for MANKIND 
Send Me Plunjet Engineering Data 


YOUR PLUNJET 
ENGINEERING DATA 
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KAISER ALUMINUM STANDARD HAND FORGINGS 
GUARANTEED MINIMUM MECHANICAL PROPERTIES FOR 2014-T6 


Tensile Strength. 1000 PSI 


Yield Strength 1000 PSI 


% Elongation in 2” or 40* 





Cross Sectional Area Longi- Long Short 


n Sq. in 

’ tudinal Trans. Trans 
16 and under 65 63 62 
Lenyth up to 3 times width 
16 and under 65 63 62 
Length over 3 times width 
Over 16 to 36 inci 65 63 62 
Length up to 3 times width 
Over 16 to 36 incl 65 63 62 
Length over 3 times width 
Over 36 to 144 incl 62 59 59 
Length up to 3 times width 
Over 36 to 144 incl. 62 59 59 
Length over 3 times width 
Over 144 to 256 incl 60 58 55 
Length up to 3 times width 
Over 144 to 256 incl 60 58 55 


Length over 3 times width 


Long) 
tudinal 


55 


55 


53 


53 


53 


53 


52 


52 


Long 
Trans 


55 


53 


52 


52 


50 


50 


Short 
Trans 


55 


55 


53 


53 


52 


ga gag 


Longi- Long Short 


tudinal Trans. Trans, 


10.0 6.0 4.0 


10.0 50 3.0 


90 5.0 3.0 
9.0 30 2.0 
70 38 2.0 
70 25 2.0 
50 2.0 2.0 
5.0 2.0 2.0 
lengt . rr 





GUARANTEED MINIMUM MECHANICAL PROPERTIES FOR 2014-16 


SPECIAL PRODUCT KAISER ALUMINUM HAND FORGINGS 


. 10: ti A 
Class Cross Sectional Area a 
in Sq. In 
tudinal 
1. 16 and under 65 
Length up to 3 times width 
2. 16 and under 65 
Length over 3 times width 
3. Over 16 to 36 incl 65 
Length up to 3 times width 
4. Over 16 to 36 incl 65 
Length over 3 times width 
5. Over 36 to 144 incl 64 
Length up to 3 times width 
6. Over 36 to 144 incl 64 
Length over 3 times width 
7. Over 144 to 256 incl 61 
Length up to 3 times width 
§. Over 144 to 256 incl 61 
Length over 3 times width 
ela 


Long 
Trans 


65 


65 


64 


60 


60 


Tensile Strength. 1000 PS! 


Short 
Trans 


65 


65 


63 


63 


61 


61 


59 


59 


Yield Strength. 1000 PS! 


Long 
tudinal 


55 


55 


55 


55 


53 


53 


52 


52 


Long 
Trans 


55 


53 


53 


51 


51 


Short 
Trans 


55 


53 


53 


51 


51 


ga gag 


% Elongation in 2” or 40° 


Long! 
tudinal 


10.0 


10.0 


9.0 


90 


Long 


Trans 


6.0 


6.0 













short 


Trans 


6.0 
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Kaiser Aluminum hand forgings! 


As A RESULT of high priority development, Kaiser Alumi- 
num can now supply you with Standard hand forgings of 
guaranteed minimum mechanical properties in many cases 
exceeding AMS and Federal specifications! 

Improved casting techniques developed by Kaiser Alumi- 
num result in a high degree of forging stock soundness per- 


mitting the improved properties. These techniques include 
new degassing and metal handling methods at the remelt 
stage. Ingots are consistently free of gas porosity and sub- 
stantially free from inclusions. All Kaiser Aluminum hand 
forgings meet or exceed established industry standards for 


ultrasonic soundness. 


Now—new "Special Product” group offers highest property values and quality 


available in the industry today! 


By applying new forging techniques to the improved quality 
Kaiser Aluminum forging stock a new group of hand forgings 
—called “Special Product” — has been developed. 

“Special Product” hand forgings have guaranteed min- 
imum mechanical properties significantly higher than the 


improved Kaiser Aluminum “Standard” group. Of special 


interest to aircraft designers are the superior short trans 
verse elongation values for all classes of this product in both 
2014-T6 and 7075-T6 alloys. By offering hand forgings of 
this new, high quality, Kaiser Aluminum has achieved a 
standard long needed but not previously available to the 


aircraft industry. 


For the new standard 


think of /((j//¢ 


Kaiser Aluminum hand forgings are now available in sizes 
up to 1200 pounds in a wide variety of shapes, with grain 
flow direction as specified by the customer. 

For complete information, contact any Kaiser Aluminum 
sales office listed in your telephone directory. Kaiser Alumi- 
num & Chemical Sales, Inc. General Sales Office, Palmolive 
Bldg., Chicago 11, Illinois; Executive Office, Kaiser Bldg., 


Oakland 12, California. 


Send for informative folder listing complete specifications 
for Kaiser Aluminum standard and “Special Product’’ hand 


forgings. 


in hand forgings... 
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KAISER ALUMINUM STANDARD HAND FORGINGS 
GUARANTEED MINIMUM MECHANICAL PROPERTIES FOR 7075-16 


— Tensile Strength, 1000 PS! Yield Strength 1000 PS! Elongation in 2” or 4 
Class ma 4 aon Longi- ong Short ongi- ong Short Longi- long Short 
tudinal Trans. Trans. tudinal Trans. Trans. tudinal Trans. Trans 
16 and under 75 75 72 64 63 63 90 40 2.4 
Length up to 3 times width 
. 16 and under 75 73 70 63 61 
Length over 3 times width 
. Over 16 to 36 incl. 73 71 68 
Length up to 3 times width 
. Over 16 to 36 incl. 73 71 68 
Length over 3 times width 
. Over 36 to 144 incl. 71 69 66 
Length up to 3 times width 
. Over 36 to 144 incl 71 66 
Length over 3 times width 
. Over 144 to 256 incl 70 64 
Length up to 3 times width 
. Over 144 to 256 inet. 
Length over 3 times width 


70 64 


*The elongation requirement applies only to test sy 
less than 0.25” 








SPECIAL PRODUCT KAISER ALUMINUM HAND FORGINGS 
GUARANTEED MINIMUM MECHANICAL PROPERTIES FOR 7075-T6 
Tensile Strength 1000 PS! Yield Strength. 1000 PS! % Elongation in 2” or 40* 


ong long Short Long Long Short Long Long Short 
final Trans. Trans. tudinal Trans. Trans. tudinal Trans. Trans 


Cress Sectional Area 
n Sa. in 


16 and under 72 2 65 63 10.0 / 
Length up to 5 times widt 

16 and under j 2 10 0 
Length over 3 times widt 

Over 16 to 36 incl t 74 j 5 8.0 
Length up to 3 times widt 

Over 16 to 36 incl 

Length over 3 times widt! 

Over 36 to 144 incl 

Length up to 3 times widt 

Over 36 to 144 incl 

Length over 3 times width 

Over 144 to 256 incl 

Length up to 3 times widt 

Over 144 to 256 incl 

Length over 3 times width 

















PROPULSION LABORATORY e¢ FLIGHT TEST HANGER 
WIND TUNNEL e¢ ALTITUDE TEST CHAMBER 
IMPROVED PHYSICAL TEST LABORATORY 
ROTARY TEST STAND © MICRO-WAVE LABORATORY 


MiDONNELL 
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and 3. 4. 4., provides for the use of a white 
cross to indicate that any part of the mov 
ment area of an aerodrome is unfit for th 
movement of aircraft 

lhe strip was, however, not unfit for tl 
movement of aircraft for the purpos 
taxying and was in fact considerably 
in this way 

It cannot therefore be said that ther 
was any departure from this Standard 

41. A mor serious charge igaimst th 
Ministry was that there should have been 
QDM marks, or runway designation mark 
ings on each runway at the airport. Th 
is provided for in Part VI, Chapter 
Paragraph 2. 2. 2 of the same Annex 14 
md is also a Standard. A Standard 
practice which by definition s recognised 
as necessary for the safetv or regularity of 
international air navigation and to whicl 
the Contracting States will conform 
accordance with the Convention; in tl 
event of impossibility of complianc 
fication to the Council is compulsory under 
Article 38 of the Convention.’ 

The United Kingdom is one of the Con 
tracting States and the Ministry should 
iccordingly have complied with this parti 
lar Standard 

No notification of the impossibility 
compliance had been given, nor was 
argued that compliance was in fact imp« 
sible. It was admitted before me on behalf 
of the Ministrv that there had in fact be 
a failure to comply with this particula 
Standard and it was argued on behalf of 
Captain Waits and First Officer Barratt 
that, had the Standard been complied with 
the absence of QDM marks on the strij 
would have indicated to them that the 
were not on a runway. QDM marks ar 
intended to assist the pilot in an_ aircraft 
vbout to land and are not used for th 
purposes of takeoff 

Whilst it is just possible that, had QDM 
marks been in position on all the runwa' 
in use at London Airport, the absence of 
such marks on the strip might have caused 
Captain Waits and First Officer Barratt 
to have had some doubt as to their p 
tion, I find it impossible to satisfy my 
self that such a result would have been 
probable 

I accordingly cannot find that the al 
sence of QDM marks was a cause of the 
accident 

42. There is a further Recommendation 
in Annex 14 to the Convention on Inter 
national Civil Aviation of considerable im- 
portance. This is contained in Part VI, 
Chapter 2, Paragraph 2. 6. 1. 

It is recommended that a_ longitudinal 
marking consisting of a continuous whit 
line six inches wide should be painted 
ilong the centre line of all paved taxi-ways 
It is suggested that, if this Recommenda 
tion had been carried out, such a whit 
line down the centre of the strip would 
have been a clear indication to those in 
Oboe King that it was not on a runway 
and the accident would have been prevented 

It is possible that the existence of such 
a white line would have prevented the 
accident, though I do not feel able to find 
this with any certainty. 

Ihe Ministry had given considerabl 
thought to whether or not this Recom 
mendation should be adopted both at Lon 
don Airport and elsewhere in the United 
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HERE'S A 
FRANK PROPOSAL: 


Proven ability in research, 
advanced design or development 
will be matched by the 


opportunities at Fairchild “3S 


Engine Division. 


Fairchild Engine Division is a 
‘ader in jet engines and 
nconventional propulsion systems. 


9 
9 
> 


Here at Fairchild, Research 

Specialists, Design Engineers, 
Thermodynamists, Compressor and 

Turbine Designers, Development P 
and Staff Engineers are experiencing re 
the advantages of seeing their own 

ideas realised in a new plant and 

Gas Turbine Laboratory. Our > 
expanding programs are matched 

by the newest and most modern he 
equipment and facilities required 


for advanced engineering. Your 


resume or visit will receive 
our immediate personal 
attention and response. 


Please contact: 
Felix Gardner = > 


x 


Xa 


Finca 
Engine Divisione 


DEER PARK, LONG ISLAND, NEW YORK 





... the development 
of NUCLEAR AIRCRAFT 
at CONVAIR--Fort Worth 


Progress is being made in the Applied Nuclear 
Field at CONVAIR — Fort Worth — in nuclear 
analysis, design and experimentation, including the 
fields of shielding, radiation effects and nuclear 
aircraft technology. 


As an integral part of General 
Dynamics Corporation’s program of 
pioneering in Nuclear Fields, CON- 
VAIR’S activities afford inviting 
opportunities for engineers and 
physicists to enter into Nuclear 
Development at its most 
advantageous stage. 


CONVAIR’S Nuclear Program offers highly rewarding 
career opportunities both by way of professional accomplish- 
ment and personal income. A company-sponsored, in-plant 
program enables candidates to earn graduate degrees in Nuclear 
Engineering. 


Fort Worth in the Great Southwest has an abun 
dance of sunshine and dry, fresh air conducive to outdoor 
living and recreation. Within a few minutes drive of 
Fort Worth are seven large lakes which provide ample 
facilities for fishing and other water sports 


For further details write M. L. TAYLOR 
CONVAIR Engineering Personnel Dept. RR 
Fort Worth, Texas 


CON VAI R 


A DIVISION OF GENERAL DYNAMICS CORPORATION 
FORT WORTH, TEXAS 


CONVAln 


FORT WORTH 
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Kingdom and had decided against it for 
reasons Which are discussed later in the 
section of this report dealing with my 
recommendations. 

Whatever may be the right conclusion 
whether or not this Recommendation should 
on general grounds have been complied 
with, I do not think it possible to find that 
the Ministry and those who are responsibk 
for London Airport can in any way be said 
to have been lacking in care or foresight in 
not anticipating that, in the absence of 
such a continuous white line, an aircraft 
would, in conditions of bad visibility, hav 
attempted to takeoff from the strip 
mistake for a runway 

43. Some evidence was giv 
quiry that on three separate occasions in 
bad visibility the pilots of aircraft taxying 
either along Runway 28R or Runway 23R 
had, on coming to the junction with th 
strip, momentarily doubted their position 
and thought that the strip might in fact be 
a runway. Nothing happened in any of 
these three cases since the pilot in question 
was able to make sure of his position, 
almost as soon as the doubt occurred to 
him, in one way or another. None of these 


n at the In 


three incidents, if incidents thev can be 
called, was ever reported to the authorities 
responsible for the airport 

44. The Ministry and airport authorities 
are fully conscious of the undesirability of 
a lack of uniformity in the markings and 
sign posts and other indications of position 
in use at the airport. Some of the lack 
of uniformity has been due to the develop 
ment of the airport since the war which 
is still not yet completed 

But notwithstanding the undesirability of 
lack of uniformity I cannot find that either 
the Ministry or the authorities at the air 
port through what they did or omitted 
do as regards the markings or sign posting 
of runways, taxi-wavs and the strip can bi 
held responsible for the most unusual com 
bination of circumstances which led to th 
present accident, or can be said to have 
caused such accident within the meaning o 
the word “cause” in Paragraph 9 (17 
the Civil Aviation (Investigation of A 
dents) Regulations, 1951 

45. Questions of jusation are notori 
ously difficult both in fact and in law and 
in considering the word “cause” in the 
Regulations just mentioned regard must b« 
had to the context in which the word is 
used. I have found that the failure of 
Captain Waits to make a check as to hi 
position before he took off was a cause of 
the accident and I have made a similar 
finding regarding First Officer Parratt 

Since I have also reached the conclusion 
that nothing done or omitted to be donc 
by the Ground and Air Controllers, th 
Runway Controller and the Ministry and 
those re sponsible for the airport was a cause 
of the accident within the meaning of the 
word “cause” in the Regulations, it follows 
that there was no other material cause than 
the failures of Captain Waits and First 
Officer Barratt 


E. QUESTIONS AND ANSWERS 

46. The questions asked the Court by 
the Attorney-General were as follows 

1. What was the cause of the accident? 


2. Was the accident due to the act or 
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pi ‘ovides 


faster, safer 


maneuverability 


Lot 


anc 


i and Haskel are pioneers in the design 
development of power steering. With the 


a eg 


advent of jet aircraft, it was necessary to pro- 
vidp the pilot with controls that would insure 
faster and safer ground maneuverability. 
L5ud was the originator of the first package 
d embly including power steering cylinder, 
Ate« ring control valve, shimmy damper, 
damping orifices, and thermal temperature 
compensators all in one unit assembly. Loud 
was the first large volume producer of this 
rotary output assembly steering unit, and 
now become one of the largest producers 
f power steering for aircraft in the country. 
‘Producing Today... Tomorrow's Aircraft 
Requirements” has resulted in many “firsts? 
An example is the design and development 
of electrical control for power steering, to 
replace all mechanical connections between 
pilot and nose wheel. Now the pilot has closer 
control than ever before obtained, with con- 
siderable savings in weight and initial cost, 
well as installation and checkout time in 


the airplane. 


“PRODUCING TODAY...TOMORROV AIRCRAFT REQUIREMENTS” 


Engineering and design 
development by 

Haske! Engineering Associates 
Glendale, California 


H.W. LOUD MACHINE WORKS, INC. Sashdh toed Aisoatt Sorvton Comp, 
Glendale 4, California 


DEPT. 11 Resident Soles Engineers located in 
Seottle, Wash. 
Kansos City (Independence), Mo. 


969 EAST SECOND STREET « POMONA, CALIFORNIA Baltimore, Md 
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SEARCHLIGHT SECTION 


BUSINESS OPPORTUNITIES 


EQUIPMENT - USED or RESALE 





UNDISPLAYVED 


$1.80 a line, minimum lines To figure advance 
payment count erage rd 


DISPLAYED 














Immediate Delivery 


We stock, overhaul and install 
WRIGHT PRATT & WHITNEY 


R1820 R1830 


—202, —56, —72 —75, —92, —94 


R2000 R1340 R985 


and our most popular DC3 engine 
R1830 - SUPER - 92 


ENGINE WORKS 


Lambert Field Inc. St. Louis, Mo. 








FOR SALE 


Executive C-47 


Sperry A-12 Autopilot 
Automatic Approach Coupler & Ailti- 
tude Control—-Good Radio — Airstair 
Door — Heavy Gear — Two Zero time 
EXTRA ENGINES 

Price: $125,000.00 


| BACON CORP. 
| Municipal Airport 

Santa Monica, Calif. 

| Phone: Texas 05107 — Exmont 73581 











B-50) Twin Bonanza 


800 hours TT, Zero time factory remanu- 
factured engines. ARC-15D Omni, Glide 
Path, LTVR-36, T-11B, ARC-LF, ARC- 
Marker, Lear LTRA-6 with Omni and 
ILS. L-2 Autopilot with approach coupler 
and altitude control. Price $68,000.00. 
Available about October 15th. 


ATLANTIC AVIATION CORP. 


Logan Airport 
East Boston, Massachusetts 








LOCKHEED LODESTAR 
Wrigh sao 48 path “a , -% nee new. 
Exect. interio Licensed Ma ae 
tecent tank al Price $58,000.00 
W. CLAYTON LEMON 


Woodrum Field, Roanoke, Va. 
Phone 6-1341 
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> 





Deal Directly 
with Owner 


HANGARS 





U.S. Navy type. 
120’ clear span 
by 200’ depth 

Doors 120’x28’ 






All Steel Constructed. Excellent 
monetary saving and good delivery 
if you ore considering the construc- 
tion of a hangar of this size. 





TRADE-AYER COMPANY 


Linden Airport Linden, N. J. 
Hunter 6-7690 








2 C-46F Type Aircraft 
2 C-46F Type Airera 

e 
Available for long term lease or 
lease purchase arrangement. 
Zero time, passenger or freight, Hamil- 
ton Standard props, full de-icing equip- 


ment, modified to 48,000 lbs. gross take- 
off weight. 


International Aircraft 


Maintenance Co. 
Lockheed Air Terminal, Burbank, Calif. 
STanley 7-5378 











FOR SALE 


| Lodestar Parts: Very wide range of new Lode- | 


star spares at attractive price Contact 
> 





Commercial Air Services PTY) Ltd., P. 0. 
Box 2245, Johannesburg, South Africa. Cables 
| ‘Comair Johannesburg”’. 
UNUSUAL 
OPPORTUNITIES 
can be found each week in the 
SEARCHLIGHT 
SECTION OF 














“Take a Heading for Reading” 


FOR THE BEST 
MAINTENANCE - OVERHAUL - MODIFICATION - INSTALLATION 
READING AVIATION SERVICE, INC. 


MUNICIPAL AIRPORT Phone 3-5255 READING, PENNSYLVANIA 





| 
| 


| 











FOR SALE 
or LEASE 


Immediate Possession 
a 
67,000 SQ. FT. 
LOCATED ON 
MAJOR AIRPORT 
Ca 


Here’s an unusual plant 
located in New Jersey on 
hub of East’s major markets, 
that cannot be beat for effi- 
cient operation at lowest 
possible cost. 


we MODERN, ALL-STEEL 240x280 
FT. BUILDING 


THREE 80-FT. CLEAR-SPAN 
BAYS, EACH 22,000 SQ. FT. 
WITH 22 FT. CLEARANCE 


%&20-FT. WIDE DOORS 


% DESIGNED FOR EFFICIENT 
LOW-COST OPERATION AND 
LOW-MAINTENANCE 


LOCATED IN THE HEART OF 
AVIATION LABOR POOL 


%&50-Ft. WIDE RIGHT-OF-WAYS 
DIRECTLY UP TO EXISTING 
RUNWAYS 


te COMMERCIAL SERVICE AND 
U.S. NAVY LABORATORY AS- 
SURE MAINTENANCE OF EX- 
CEPTIONAL FACILITIES 


%CAN BE CUSTOM-FINISHED 
TO MEET ANY REQUIRE- 
MENTS 


VAST CLEAR-SPAN BAYS FOR 
STRAIGHT-LINE PRODUC- 
TION AND MATERIALS-HAN- 
DLING 


EXCEPTIONAL EXPANSION 
POSSIBILITIES 
UNUSUALLY FAVORABLE 


TAX AND LEASING PICTURE 


For complete information, phone, 
wire or write immediately! 





THE JOSEPH J. 


GARIBALDI 
ORGANIZATION 
Reavers navrors : Mortgage Gacters 











77 River St. © Hoboken, N. J. 
HO 3-3540eREctor 2-717] eMitchell 2-7893 
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SEARCHLIGHT SECTION 























= SUPER-92 DC-3 
| \ ready in October 
one ‘ with your choice of engines 
of ; 
~~ wl aancd Super-92 
—_——ee : Pratt & Whitney R1830-75, -94, R2000 
Wright R-1820-56, -72 
ne Bendix or Collins radio, new ship guarantee, 
we pe complete 8000 hour overhaul, beautiful custom 
i interior, big windows, 200 mph. 


Conversion 








Make your travels pleasant and refreshing, as you 
relax in a roomier, more convenient cockpit, or 
spread out luxuriously in comfortable, adjustable 
reclining chairs in the spacious new modern in- 
terior. Plenty of big windows for easy vision, and 
an ingeniously fitted snack bar for in flight meals 
or tidbits. While conversion is in progress on your 
plane, you may also have, according to your own 
desires, complete overhaul for airframe, engines, 
tanks, surfaces, wings, electronics, radios, and 
other components 


Write for an estimate today, and see what a little 
imagination and experience can do for your air 
travel comfort. 





CUSTOM D18S immediately Available 


Remmert-Werner, inc. 

















| PErshing 1-2260 Lambert Field St. Louis, Missouri 
a ee OVERHAUL & AIRCRAFT DEALERS 
WANTED _ || E_MAINtinanece 
PERSONAL and EXECUTIVE AIRCRAFT 
Buy — Sell — Trade — Finance 




















REMMERT-WERNER. Inc. INQUIRE FOR FREE LIST 
Lembert Field St. Lowls, Me. GRAUBART AVIATION 
| AIRPLANES WANTED ppay oe "Sbar o's var 679 N. Michigan, Chicoge, MOhawk 4-7190 
Need 50 Bonanzas, Navions, 180s, 190's, 200 hour — 100 hour “WE OWN THE AIRCRAFT WE SELL” 
170’s, Aero Commanders, Twin Navions, INSPECTIONS OR OVERHAULS 





Beeches, etc. for 


Twin 
Will Buy Dealers’ Stocks New or Used BEECHCRAFT Dc-3 LODESTAR " 4g 
Vest Aircraft Co.’s Skyranch PARTS & SUPPLIES 


| BOX 5306, DENVER 17, COLORADO 
































= Se <a 
OXYGEN EQUIPMENT | 
We Buy DC-3 and C-47 SALES & SERVICE ‘eitdeamien 
-also components, fuselages, center sections. Pre REGULATORS MASKS VALVES am 
york, airline, <s ° “4 ~ St. Louis, Mo. 
cargo, Pratt & “Whitney or Wright. State price. PORTABLES & CYLINDERS INC. Pérening 1-1710 
time, quantity, type engines. if FIXED INSTALLATIONS Has ane es" and eee ne ote eee 
@ are not brokers GOV'T. APPROVED REPAIR STATION ai LODESTER Mei 
a A adios 
REMMERT-WERNER, INC. Phone: ORegon 8-1161 ARC. Bendix Collins Lear Sperry Witeox 
Lambert Field St. Louls, Me. EP AERO EL SEGUNDO, CALIFORNIA P&W Continental Wright Goodrich Goodyear 
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AIRCRAFT ENGINEERING | 
. 
INTERESTS YOU? ae. . 4 s 


Nucleor, Operations 


i : 
face a) actranice 
eParcn, Elec onics 








C130 ELECTRICAL CONTROLS TEST PANEL 
UNDER CONSTRUCTION 
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default or negligence of any party or of 

any person in the employment of that 

party? 

My answers to the above questions aré 
for the reasons which I have set out above 
as follows: 


1. The cause of the accident was the 
collision with the barrier and other ob- 
stacles on the strip consequent upon 
Oboe King commencing to take-off on 
the strip instead of on Runway 15R for 
which the aircraft had been cleared to 
take-off. 
2. The accident was due to the default 
of both Captain Waits in command and 
to a lesser degree to that of First Officer 
Barratt at the controls of Oboe King in 
failing, before attempting to take-off, to 
make any reasonable check in the con 
ditions of bad visibility then obtaining 
that they were in fact lined up on Run 
way I5R for which they had received 
clearance for take-off. 


F. RECOMMENDATIONS 


47. It seems highly improbable that an 
accident of this type will ever occur aga 
upon the strip since a most unusual 
of circumstances is necessary before it can 
occur. Further, the introduction in d 
course of ASMI, to which I have alread: 
referred, should as long as that apparat 
is in working order and properly used ret 
der such an accident impossibl 

On the other hand, the accident did 
occur and might have had disastrous result 

Clearly all reasonabl steps must be taken 
to prevent any possibility of its recurring 
ind it will not be satisfactory to rel 
clusively on ASMI which mav well. « ’ 
ifter its introduction in full working ord 
from time to time become unserviceab! 


48. I think it is clearly desirable, as 


indeed recognised by the Ministry, that 
ippropriate notice boards should be erected 
at either end of the strip so as to 
warning in conditions of bad visibility t 
the strip is not to be used as a runway 

I recommend that at the entrance to 


the strip in blocks 2, 11, 21 and 85 not 
boards on each side of the strip at least 
is large as those used for run-up board 
should be set up bearing the words “Ta 
way only.” 

I also recommend that at the entran 
to the strip in blocks 2, 11, 21 and 85 th 
vords ““Taxi-way only” should be paintec 
in large white letters across the concrete of 
the strip 

49. I have already commented, in 
tion (D) of this report, on the fact that if 
the information possessed by each of tl 
Controllers in the Control ‘Tower had } 
wailable to only one of them, it is p 

even probable that the accident would 


1 


have been avoided. Such information would 
have been available to the Ground Con 
troller had he not handed over Oboe King 
to the Air Controller before it reached th 
run-up position for Runway 15R in accord 
ince with the practice followed in the ca 
of turbine-engined aircraft 

In conditions of bad visibility it seems 
to me unwise that the Ground Controller 
should relinquish control of any aircraft 
until it is reported as having reached either 
the run-up or takeoff positions. 

I accordingly recommend that in condi 
tions of bad visibility, by which I mean 
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FASTER! SAFER! 


UNITED ADJUSTABLE MAINTENANCE STAND 


Provides a 3 63’ safety steel plat one man, hydraulic lift operates like 
form with guard rails at exactly the in elevator Attachments availabk 
rig! height for maximum efficiency for motorized towing. Capacity 500 
Plenty of room for tools and freedom bh Model D4 service range 3’ to 7’. 


of mov nent Easily posit nea by Model D5 service range 7’ to 12 


THOUSANDS IN USE TODAY THROUGHOUT THE WORLD 
WRITE FOR 


we" UNITED STEEL & WIRE CO. 


BATTLE CREEK 
MICHIGAN 





ARE You GOING wuTs (Advertisement) 


Aero Supply Mfg. Co. Inc. of Corry, Pa.. 
announces a series of general engi 
neering data bulletins of a non-adver 
tising nature prepared by Aero Sup 
ply’s Research and Development Center 
recently established in Cleveland, Ohio. 
The bulletins consist mainly of tech 
nical data with charts, graphs and other 
valuable information related to the de 
sign of aircraft, rocket and missile fuel 
sysiems. 


The first four bulletins show viscosity 
vs temperature data for opproximately 
120 different fluids and have been 
available since September 6, 1955. The 
fifth and sixth bulletins will be pub 
lished in Mid-October, 1955 and show 
viscosity vs temperature data for avia 
tion fuels. 


7 . 
You don t need G magic lamp oitnshns For over 39 years Aero Supply Mfg. Co. 
Inc. has been a leading designer and 


...you need AIRCRAFT BOLT : 
manufacturer of fuel system compon- 
CORPORATION! ents, cockpit controls and related ar 


— ioe ticles for all flight applications. Qualli- 
W rite for Complete Descriptive Catalog fied representatives and engineers are 


readily available upon request to offer 
assistance on specific engineering and 
application problems. 


Address Request to 
Aero Supply Mfg. Co. Inc., 


Research and Development Center, 


P. O. Box 402, Corry, Pa. 


Specialists in manufacturing 
precision aircraft bolts and studs 
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conditions in which runway visual range is 
being ascertained and reported, the Ground 
Controller should not hand over control 
of turbine-engined aircraft until they hav 
reached either the run-up position or the 
takeoff position for the particular runway 
to be used 

50. The Runway Controllers at London 
\irport clearly have a verv useful function 
to perform in conditions of bad visibility 
In such circumstances, however, thev hav 
more to do in my opmion than they mn 
hope always to carry out to their complet 
satisfaction and in consequence their va 
is thereby so much reduced 

It would, in my opinion, be a wise p1 
caution if clearance for takeoff was ne 
given in conditions of bad visibility by the 
Control Tower to any aircraft until th 
Control Tower had received from the appro- 
priate Runway Controller a telephonic re- 
port that the aircraft was in the proper 
takeoff position for the runway in question. 
I accordingly recommend that this pract 
be adopted for the future in onditions of 
bad visibility 

51. I would add that the recommenda 
tions in Paragraphs 49 and 50 are of gen 
eral application and are not limited te 
conditions at London Airport 

52. During the evidence of Capta 
Waits I asked him whether he was sat 
fied with the minimum visibility for take 
off of 150 yards laid down by British 
European Airways for London Airport 

His answer was that he thought it rather 
low and that he would prefer the fig 
of 600 yards, which is the minimum vi 
bility for landing, since 150 vards would in 
the majority of cases be quite inadequat 
for a pilot to take avoiding action should 
there be any obstruction on the runway 

Ile made it clear, however, that he had 
no fault to find with the minimum of 15 
vards, provided that it was possible to | 
absolutely sure that there was no obstru 
tion in the way, as would be the ise for 
example when ASMI or some similar rada 
device was in operation 

53. The minimum visibility for takeoff 
it London Airport laid down by Briti 
European Airways for Viscount Aircraft 
(a) based on the assumption that the 1 
way is free from obstruction, (b) designed 
to ensure that the pilot can keep his aircraft 
on a Straight course, and (c) always subj 
to the decision of the captain of the aircraft 
himself 

In other words, notwithstanding the 
istence of the minimum visibility, the ca 
tain is free to decide whether in all th 
ircumstances he should or should 
takeoff 

Ihe course of Oboe King along the sti 
up to the moment of impact was perfecth 
straight, as was demonstrated bv the wheel 
marks on the concret ind according] 
confirmed the suitability of the minimum 
so far as keeping a straight cour 
concerned 

I do not consider that the most unusual 
facts of this accident are sufficient to justify 
a recommendation that the minimum should 
be increased. The concurring factors leading 
to this accident are most unlikely to b 
repeated and should be rendered well nigh 
impossible if my above recommendations 
are put into effect 

54. The final question which has 
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YOUR 
FUTURE’S 
LOOKING... 
... when you apply for an engineering job at Marquardt, one of 
the leaders in the field of supersonic jet propulsion. Set your sights 
sky-high! At Marquardt, you'll be a creative part of the team that 


is accomplishing Speeds... Altitudes ... Acceleration... never 
before dreamed of! Look up... with Marquardt! 


% 


marquardt ira 


ac aoe 








For information regordir g employment, write 





INDUSTRIAL RELATIONS DEPARTMENT 
ATTENTION: PROFESSIONAL PERSONNEL 


16551 SATICOY STREET « VAN NUYS, CALIFORNIA 
THE WEST'S LARGEST JET ENGINE RESEARCH AND DEVELOPMENT CENTER 
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The versatility of the USAF Tactical Air Command... its mobility 
and atomic capabilities . . . combine with Ground Support 
equipment to provide assurance of effectiveness when seconds mean survival . > Ground Support equip- 
ment of unquestioned reliability is indispensable should the need of defense or retaliation demand that 
TAC “rise’’ to the occasion in protection of our freedom. > Through design, development and manufacture, 
we have solved the most complex ground support problems. . . providing the Tactical Air Command with 
a self-propelled multi-purpose unit, which combines towing, testing, servicing and/or starting for all 
types of aircraft under the most difficult operational conditions. 
The MA-1 and other type ground support units. are now being 
used extensively by the USAF, Navy and Marines... and are 


consolidated for greater power and versatility. 


THE ALL-PURPOSE MA-] HELPS GREATLY TO 
SOLVE THE MOBILITY PROBLEM... FOR ONE 
UNIT TAKES THE PLACE OF FOUR OR FIVE 


IN THE EXACTING FIELD OF GROUND SUPPORT, CONSOLIDATED HAS DEMONSTRATED ITS ABILITY TO MEET THE MOST COMPLEX DEMANDS 


CONSOLIDATED 


DIiESEt ELECTRIOC CORPORATION 


STAMFORD. CONN. BRANCHES + DALLAS. TEX * DAYTON, OHIO + SANTA ANA, CAL * WASHINGTON. D. Cc, 


IN CANADA - CONSOLIDATED DIESEL ELECTRIC CORPORATION - OTTAWA. ONT. 





SAFETY 


double SIE INTERNATIONAL 
indemnity! : prorenanth Parachute Flares 
; | | Will Light Your Way 


INTERNATIONAL 
flares. Regardiess of the size 


of your plane, this complete 
Cc. A. A. — approved line of 


landing flares includes equip- 
ment to fit your particular 


GROUND SUPPORT 


This compact, self-propelled, 

multi-purpose unit performs all re- 

quirements of towing, testing, ser- 

vicing and starting for jet aircraft. In regard f t FLARE 

t PISTOL 

e A.C. POWER...30 KVA, 400 

cycles, 3 phase and 10 KW 1 phase, 

close regulated. 


e D.C. POWER... 28.5 volts, up 
to 2250 AMP. For split or single 
bus start and servicing. t it | 1.MINUTE PARACHUTE FLARE 


@ COMPRESSOR... Air supply up 
to 3500 psi, 13.5 CFM, 1,000 cu. ey 
in. reservoir. t ! 

PARACHUTE SIGNAL LIGHT 


e@ TOWING... All-wheel drive ve- 
hicle with mechanical or torque 


converter transmission, asdesired. > centre o FLARE PISTOL ideal for oc- 


IN ACTIVE USE WITH U.S. AIR casional night flying. Fires 1- 


FORCE, NAVY AND MARINE : flares 
UNITS .... Other modeis t t t minute perachete and 
of single and multi-purpose loubt that t t I nting at various types of signals. One- 
ground support equipment | \ 

are availiabie with any com- 

bination of AC and DC power 

--- high pressure air hydraulic 

systems and tow pressure air 

--- refrigeration and heating. 


a a * : " ; International Flare-Signal Div 
CONSOLIDATED S al 1 ght Westerville, Ohio 
DIieSEt ELECTRIC CORP. 1 bi f t " f t ' lent 
STAMFO "“ONN 


@ALLAS, TEX. » DAYTON, O. «SANTA ANA, CALa * WASHINGTON, O.@ 
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100) 
_90,0 
80,00 


E SUIT 
70,000 


EGULATOR 60,000, 
50,000 


40,000 
30,000 









This new Scott regulator weighs 
only 2.14 pounds. It is easily 
mounted with 4 Dzus Fasteners in 
standard panel space. 


& 





Lighter components for lighter aircraft 
Military pilots are protected against the dangers of cabin pressure 
loss in Strategic Air Command B-57 Bombers equipped with the 
new MB-1 Oxygen Regulator, Automatic, fool-proof operation at 
deadly altitudes insures a completed mission. This amazing new 
regulator is a recent achievement of Scott-Firewel developed in 
conjunction with the Air Force Aero Medical Laboratory. It is 
designed to meet the requirements of the Air Force Partial Pressure 
Suit but may also be used with the Standard A-13A Oxygen Mask. 
The MB-3 Regulator with dilution is also available in this pressure 
suit series. 
Write today for complete information. 


# 
VALVES 


AIRCRAFT {| PORTABLE AIRLINE | HYDRAULICS MEDICAL OXYGEN 
TAIL WHEELS | OXYGEN UNITS CONTROL WHEELS EQUIPMENT 


? 





* 

















Telok may -W'Ar-Wale), Bele) i -3 


8303 ERIE STREET, LANCASTER, N. Y 


UTHERN OXYGEN CC WEST S7th STREET. NEW YORK 19. NEW YORK 
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its path on Runway 25R and down Run 
vay 23R 

| have little doubt that, whe 
pletion of the installation of the daylight 


route indicators and all the taxi-way light 
and stop bars has taken place, the control 
staff of London Airport will make the full 
st and most intelligent use of this elabo 
rate and expensive dire tional apparat 
which will be at their disposal \Mloreoy 


I 
experience will indicate 1 
So far as ws known, London \irport 


} 


the only urport it present tallin 
\SMI radar apparatu This fact indicat 
oth th care for th safct 7 
London Airport exercised by the resp 
le authorities and the likely reduction t 
the barest minimum in the fut of an 
rious consequences of the pilot losin 
his wav should this by som Lance 
prove possible 
57. If all runways at London Airport 
wel provided with runway I | 
mark ngs of the broken line type, as 1 
mended and described in Annex |4 th 


Convention on International (¢ il oA 
: . . 
tion, Pt. VI, Chapter 2, Paragraphs 2 
and 2.2.8, then the absence of any lon 

udinal markings on the taxi-wa would 
provide a definite indication to a pilot that 


i 
~- 


hen he was on a oncret strip d vi | 


of longitudinal markings, he was not on a 
runway 

58. I do not feel able myself, on th 
basis of the limited evidence availabl 


me of the use of taxi-ways and runways in 
London Airport, to make a general recom 
mendation that the Ministry should forth 
with institute the continuous white lin n 
taxi-ways at all airports under thei ntrol 
n the United Kingdom. There appears to 
me to be weight in some of the objections 
of the Ministry, which I have summarized 
to such a recommendation. Nor was it at 

sent favoured by British European Ait 


the Ministry 


59. I recommend that f 
roblem with a view 


urther study to this p 
to choosing a system of marking which 
provide 1 continuous indication to aircraft 
on the ground whether they are on a taxi 
iV Or on a runway 

\mong systems at present approv d in 
ternationally the choice seems to lie b 
tween painting longitudinal ntt 
markings along all taxiwavs in accordan 
with the Recommendation in Annex 14 
to the above Convention, Pt. VI, Chapt 
2, Paragraph 2.6.1, or painting ntre lin 
markings of the broken line type described 
in Paragraph 2.2.8 in accordance ith tl 
Recommendation in Paragraph 2.2.7 on a 
runways, leaving all taxi-ways unmarked 


ny longitudinal paint markings 

In the course of their further study | 
have no doubt that the Ministry will in 
particular collect evidence as to the succ« 


or otherwise of the use of the longitudina 


white line on taxi-ways at lars ind busy 
irports in other countries. Such perien 
will probably in time resolve in one way 


or another the doubts expressed as to the 
desirability of adopting the longitudinal 
white line on taxi-ways in this country in 


general and at London Airport in particular 


(Signed) 
A. A. Mocatta 
R. W. O'Sullivan 
H. K. Gordon-Burge 
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by yet acceleration bursts are withst i by Weston’: 

new three-way pilot-operated Solenoid High-Temperature Valve 
Incorporating totally new design features, it permits the 
elimination of all moving seals and requires only two static sea 

It is designed to function smoothly at unusually wide temperatur 


ranges, and is suitable for use with many different fluid 


18 BURBANK BOULEVARI BW 


NORTH HOLLYWOOD, CALIFORNIA 
. 





WHEN THE HEAT’S ON! 








Trent 


Since it was formed nearly 15 years ago, the Trent 
Tube.Company has led the welded tube industry in 
new developments to bring you better quality stainless 
pipe and tubing. 

Trent was first, for example, to commercially pro- 
duce welded tubing using a helium-gas shielded arc 
and nonconsumable electrode. This process, called 
TRENTWELD, was used exclusively by Trent for 
seven years, although today all welded stainless tubing 
is made by the inert-gas shielded method. The 
TRENTWELD process produces an exceptionally 
sound weld, free from gaseous inclusions and without 
contamination from extraneous metal. In fact the 
chemical and physical properties of TRENTWELD 


Pioneer in Welded Tubing 


tubing are as good or better in the weld zone as in the 
body metal of the tube. 

Recognizing that the uses for as-welded tubing were 
limited primarily to ornamental applications, Trent 
also led in developing and improving after-welding 
processing methods. Today Trent’s cold working, 
annealing, pickling and passivating, testing, and in 
spection operations are unsurpassed in the welded 
tube industry. 

Now, with Trent’s new patented Contour-Welding 
process — another major and exclusively Trent devel 
opment — you are assured of the highest quality stain 
less pipe and tubing available anywhere when you 


specify TRENTWELD. 
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Contour-Weld 


a major development in stainless pipe 


Big news for stainless and high-alloy pipe and 
tubing users! It’s Trent’s brand-new, patented 
Contour-Welding process that brings you the true 
uniformity of welded pipe and tubing, plus com- 
plete absence of weld bead or undercut. Contour- 
Welding produces a pipe and tube so smooth, so 
uniform that the weld is practically imperceptible. 

And it means improved physical properties . 
better finish . . . elimination of cavitation corrosion 
or erosion. Flared or flanged ends are smoother, 
too. In fact, by whatever test you choose, Trent’s 
Contour-Welded pipe and tubing will outperform 
any other pipe or tubing 


Here’s why — Contour-Welding makes use of all the 
best features of the original Trentweld process 
uniform stainless or high-alloy strip . . . controlled 
inert-gas shielded arc welding . . . absence of any 
filler rod. But there’s one vital difference. In 
Contour-Welding the weld is made at the bottom 
of the formed strip. Gravity works to pull down 
the molten weld metal until it perfectly matches 
the contour of the pipe. 

Like most good ideas, Contour-Welding sounds 
simple. But until Trent redesigned and rebuilt 


their mills, no equipment had ever been made to 
allow continuous welding at the bottom of the pips 
or tube 


Wider range of grades available Improved phy- 
sical and metallurgical properties afforded by 
Contour-Welding make it possible to produce 
welded pipe and tubing in grades and sizes not 
readily available before in acceptable quality. 
Now, for example, you can get Contour-Welded 
Hastelloy, Zirconium, Zircoloy, Titanium and 19- 
9-DL grades 


Try Trent's new Contour-Welded pipe or tubing for 
yourself. Whether it’s for corrosion or heat resist- 
ance — pressure or mechanical applications, you'll 
find Contour-Weld best. Prove it. Ask for a sample, 
and give it any test you like. It’s the quickest way 
to satisfy yourself that Contour-Welded pipe and 
tubing outperforms all others. And remember, it’s 
made by Trent — tube mill specialists 


*Contour-Weld is the trade mark of the Trent Tube Co 
for its process of welding pipe and tubing which i 


protected under U. S. Patent 2,716,692 


Why Trent's Exclusive Contour-Weld Process means smoother welds... 





Here’s the conventional way of welding pipe. Gravity pulls some of the 
molten metal down into the pipe to form a bead that is extremely difficult to 
remove by cold working. This is particularly troublesome in heavier gages 


Cold working of the inside bead can lead to undercuts, focal points 


for erosive and corrosive attack. Cleaning is difficult 





Trent couldn't repeal gravity, so they put gravity to work. They flopped the pipe 
over, and made the weld at the bottom. Gravity still pulls the molten metal 


down — but, in doing so, it makes the weld contour correspond to the contour 


of the pipe itself. That’s why there’s no tell-tale bulge of weld metal on the critica 
inside pipe surface. And, even on the outside surface, the weld contour 
more closely approaches that of the parent metal than any other welded pipe. 


STAINLESS STEEL TUBING 


TRENT TUBE COMPANY, GENERAL SALES OFFICES, EAST TROY, WISCONSIN (Subsidiory of CRUCIBLE STEEL COMPANY OF AMERICA 
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A 
CONTINENTAL DEFENCE IS AVRO AIRCRAFT'S BUSINESS | 


a 








In RCAF operational multi-squadron service in Canada, squadrons 
of CF-100s will begin duty with NATO forces in Europe by 1956 


DROGUE PILOT RIDES RED 


lo practice collision course interception—the new one-pass 
radar-controlled attack technique—the RCAF needed “‘something fast and high to shoot at” 
Avro Aircraft supplied modified CF-100s which tow specially designed drogues attached to 
12,000 feet of cable. The planes are painted a vivid fluorescent red so they won't be mistaken for the targ 
Practicing this new collision course attack or the grim business of repelling enemy planes 
Avro Aircraft’s CF-100s are the mainstay of Western Hemisphere defence. Men of the RCAF patrol 
Canada’s northern approaches on a ‘round-the-clock alert in these mighty all-weather night interceptor 
Avro Aircraft’s CF-100s add deadly striking force to the air defences of the free world 


No other all-weather night interceptor in service today can equal them for power and rang 


7 
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Traffic Gains Spur New Route Patterns 


CAB leans toward strengthening regional lines; 


three major cases await decision from Board. 


By Craig Lewis 


Washington—The healthy prosperity 
of the airline industry 
heralding a new approach in 
regulation 

\s traffic, revenues and profits con 
tinue their phenomenal ris¢ 
1955 (see p. 117), a trend to 
competition and a strengthening of th 
smaller trunk carriers is shaping up in 


appears to b 


fe der il 


during 


greater 


under con 
Acronautics 


a series of major route cases 
sideration bv the Civil 
Board 

With subsidy a diminishing factor in 
trunkline operations and with last vear 
about 


WOTTICS narrow profit margin 
substantially eased, CAB appears set 
on a course of strengthening the na 


tional air pattern by introducing mor 
competition and by building the r 
gional carriers as major 
factors on the 


competitive 
routes long dominated 
bv the Big Four—American Airlines 
Eastern Air Lines, Trans World Ai 
lines and United Air Lines. 


Major Cases Before CAB 


Indications of the new approach ar¢ 
seen in a varietv of wavs, including the 
lifting of nonstop restrictions and the 
trend from the old reliance on 
interchanges to provide new services 


aWay\ 


But the basic evidence lies in the wa 
the Board decided the New York-Chi 
cago case and is handling three other 


major Cases: 

eThe New York-Chicago Case, 
cided last month, established Capital 
Airlines as a major competitor in the 
New York-Chicago and other large pop 
ulation markets in the East (AW Sept 
12, p. 139). In this case, CAB also 
strengthened Northwest Airlines’ po 
sition on its transcontinental route 

e The Denver Service Case, now 
ing CAB decision, deals with the need 


wait 


for new east-west service at Kansas 
City, Denver, Salt Lake Citv and Ren 

Nev \W Aug. 8, p. 99 An exam 
iner has recommended new routes foi 
Continental Air Lines and Westen 
Air Lines 

e The Northeast-Southwest Case, al 


Board, concerns service b¢ 


Northeast and the 


; 


bef« TC the 
tween cities in the 
Southwest and service to several poin 
n the South (AW Sept. 5, p. 95 he 
cxamine! has recommended the 
strengthening of Capital and new com 
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ng Capital's route structure The samc 
thinking Northwest 
iv irds 


Ihe Denver Service Case 


ipplied te the 


is the next 





petition among American, Eastern an ne up for decision This one deals with 
TWA the east-west service needs of Kansas 
eThe New York-Florida Case, in  Citv, Denver, Reno and Salt Lake City 
vhich hearings hav ust closed, is con routes between Chicago and Los 
red with p le new competition Angeles and San Francisco A basic 
for Easte 1d National Airlines on the question is that of ompetition for 
h north-south rout lo the East I'WA at Kansas Citv and United at 
( ist Ih ( tT« t t Den each an east-west monopoly 
bilit f tification of IEW nd main base for the carriers 
irric F 
7 aS ae or winner in the Favor Regional Carriers 
New York-Chicago Case. CAB decid The examiner favored two nal] 
to rem trict 1 Capital nklines for new service in the area 
tion | let tl i m He would give Continental a Chi 
te nonst bet ry N ,) Kan Citv-Denver-l Angeles route 
id Chicas Pittsbr , , fill in a gap in Western's rout 
Det t It h ( tal f t t with a Denver-Salt Lake Cit) 
npetit tw Philad Reno-San Francisco route 
h ( | | Detroit Continental still 1 quires subsidy sup 
rh } Ni rt for its operahon ind Western 
Y R B lo-Detroit ut mallest trunk airline not receiving 
npetit t \ ) Airlin bsid\ The new routes would sub 
Th t p tantiallv strengthen both carriers 
tf ¢ t Vick \ its. a iddition to building the economi 
xpect t t th t tion of the tv irriers, the ex 
n the tern ite ver felt that thev would be better 
In it = B 1 al to supph the gional type of sen 
trengthened Nortl st in the Chicage required by the cities involved. A 
narket bv permitting it to 1 tl} major complaint from the cities is that 
t oint » it tran tinental United and TWA’s transcontinental 
flight. Nortl t al ked t hedules are made for the convenience 
furnish ‘ tit the New of passengers from the East and West 
York-Det tc Coasts and result in some very awkward 
Adjust if mac n the rout ind departure times in the Mid 
f Eastern, ted id TWA to im ind Rocky Mountain areas 
TON ¢ at Detroit, Phil Iphia, In favoring Continental and Western 
Pittsburgh d Ft. Wavne the examiner turned down applications 
The B t t f United for Kansas City and TWA 
ror its fin for Denver and favored the strengthen 
I irst t 1 f n ym ig of the smaller carriers as competitors 
tit B 1 felt f the big trunk lines 
t be f | li ] carrie Ch examiner also advised CAB to 
( tal move restrictions on American which 
S f th it it from operating nonstop 
- i | ‘ . 
Pan American Copter Service 
Pan American Airways announced last week that, in an agreement with New York 
Airways, it will offer its passengers helicopter service between New York International 
LaGuardia and Newark Airports beginning Nov. | 


Under the lan 
shuttle service will be 
Newark who hold Pan 

Ihe plan also grants Pan 
ind LaGuard ind SS between Idlewild 


larly charges for the -S4.09 and 


iwailable to all 


American 


runs 


operated ever 


which is still subject to 
passengers 
American reservations 
passengers 

md Newark—than New York 
$5.64 The 


hom on the how except between 11 p.m 


Acronantics Bo: 
uriving at either LaGuardia o 
out of New York International 


between 


rd approval, th 


Civil 


Idlewild 
\irwavs regu 


flights will be 


lower ftares—S3 


8.55 helicopter 


and 7 a.m 
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ices from certain eastern cities to Los 
Angeles and San Francisco and offering 
competition to United and TWA on 
the routes. 

This case offers the Board a clear 
choice between added competition 
among the large carriers and added com- 
petition for the large carriers from small 
regional carriers. 


More Competition 


In the third case, the Northeast- 
Southwest Case, the issue is not so 
clearly drawn, but there is ample oppor- 
tunity for the CAB to strengthen re- 
gional route structures. 

The findings of the examiner in this 
case favor both greater competition 
among the big four and more compe- 
tition from a smaller line. He recom- 
mends that American be allowed to 
compete with Eastern for the Houston- 
New York market and that Eastern be 
allowed to crack American’s monopoly 
on the New York-Dallas/Ft. Worth 
market. He would also allow TWA to 
compete with American at Tulsa and 
Oklahoma City. 

On the East Coast, the examiner 
favors the strengthening of Capital as 
a competitor of Eastern. He would 
amend Capital’s route structure so the 
carrier could operate effectively between 
New York and Atlanta and New Or- 
leans via both Pittsburgh and Washing- 
ton. Capital now operates in the area, 
but its routes are so scrambled it is 
climinated from competition. 

The best prospect among those left 
out of the examiner’s recommendation 
is Delta Air Lines which serves most of 
the points involved in the South and 
Southwest and wants badlv to get into 
the New York market. d 


New East Route Approaches 


The fourth case, dealing with New 
York-Florida routes, is just out of the 
hearing stage and months away from 
decisions. But it offers a variety of ap- 
proaches in development of the East- 
cr route pattern. 

Eastern and National, which have 
been bitter competitors for traffic along 
the East Coast, are now fighting to- 
gether to keep a third carrier out of the 
verv rich New York-Florida market. 
With Eastern claiming second place 
among domestic trunk carriers and Na- 
tional reporting operating revenues of 
$6.604.576 on $48.616.468 total rev- 
enue for Fiscal 1955, there isn’t much 
doubt that there is room for another 
carrier on the route. 

Right now, the strongest contenders 
for the route are Northeast Airlines, 
Delta Air Lines and Capital Airlines. 
Northeast, along with Colonial Air- 
lines, has a limited route structure in 
the northeastern area. 

Certification of either of the small 
carriers would take it off subsidy and 
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Viscount to Bermuda 


The British Overseas Airways Corp. 
will place a Vickers Viscount turboprop 
airliner on its New York-Bermuda run 
beginning Nov. 12. 

The Viscount will operate on a twice- 
weekly, first-class schedule as part of a 
New York-Trinidad route operated 
jointly by BOAC and its Caribbean sub- 
sidiary, British West Indian Airways. 
The sector from Bermuda to Port of 
Spain, via San Juan and Barbados, will 
be the responsibility of BWIA. 

BOAC also will operate a daily New 
York-Bermuda_ tourist-class service with 
Lockheed Super Constellations and has 
plans for a similarly-scheduled first-class 
service. beginning in mid-January. 











turn it into a major eastern carrier, just 
as certification of National on the 
same route five vears ago brought that 
carrier to its present strong position. 

Colonial’s deal to merge with East- 
ern is currently before the Board, and 
if it goes through, Colonial will be 
eliminated from the running. 

National has made a public offer to 
take over Northeast, but the smaller 
carrier doesn’t want anvthing to do with 
such a deal, at least until a decision is 
reached in the New York-Florida Case. 


Delta Seeks New York 


Capital and Delta are the two re- 
gional carriers whose route structures 
fit into the New York-Florida route 
most easily. Delta is making a major 
effort to get into the New York market, 
and Capital would like to add the long 
route to its predominantly short-haul 
pattern. 

TWA and United are after a small 
segment of the route. Thev want to 
connect their eastern terminals and op 
erate over the heavily traveled Washing- 
ton - Baltimore - Philadelphia - Newark - 
New York-Boston route now shared by 
Eastern and American. 

Eastern and National have applica- 
tions in the case to strengthen their 
own routes along the East Coast. 

The remaining six applications cail 
for new services the CAB is unlikely 
to grant. Pan American World Airways 
is asking for a domestic route between 
Boston and Miami. Braniff Airwavs 
wants an East Coast route which would 
be entirely outside its western area of 
operation. 

Riddle Airlines wants the Board to 
certificate it for passenger service along 
its present cargo routes, and Resort 
Airlines would like to become a 
scheduled operator. ‘Two nonscheduled 
operators, North American Airlines and 
Peninsular Air Transport want certifi- 
cates for scheduled service. 








N. American Airlines 


Loses Right to Name 


Los Angeles—North American Air- 
lines, fighting to retain the use of its 
name, last week lost the second round 
of a legal battle with North American 
Aviation, Inc. 

The U.S. Court of Appeals for the 
9th District unanimously upheld a 
lower court ruling which granted the 
airframe manufacturer an injunction 
restraining the non-scheduled airline 
from use of the name. 

The non-scheduled carrier announced 
immediately afterwards it would appeal 
the decision to the Supreme Court. 

North American Aviation, Inc., first 
petitioned for the injunction against 
North American Airlines and affliated 
companies and airline officials in Au 
gust, 1951. U.S. District Court Judge 
Peirson M. Hall ruled in favor of the 
airframe manufacturer and the case was 
then appealed to the circuit court 

Last week, Judge James Alger Fee of 
the Appellate Court delivered the 
opinion which supported in full Judge 
Hall's findings. 

The ruling prohibits the non-sched- 
uled carrier and afhliated companies 
and individuals from using the name 
“North American” in any phase of 
aviation, 

Use of the name “North American” 
by the airline has confused the public, 
the court said, misleading numerous 
people into believing that a connection 
exists between the carrier and the air 
plane builder. In adopting the phras« 
“Fly the North American Way,” they 
have relied upon the good will and 
reputation of the airplane manufacturer 
and “have spent money freely and in 
tremendous sums to encourage the be- 
lief that they were North American 
Aviation.” 

He pointed out that the airplane 
manufacturer has used the slogan, “The 
North American Wavy,” extensively 
since some time in 1941. 

Use of this slogan and of a symbol 
similar to the one used by North 
American Aviation is “conclusive 
dence” that the airline was doing all it 
could to identify itself with the airplane 
builder and “capitalize on the reputa- 
tion which plaintiff had built up under 
this exclusive name,” said. He 
added: 

“North American Aircoach Systems, 
Inc., is nothing but a ticket drummer. 
Therefore, in advertising itself as North 
American Airlines, it is not only appro 
priating from plaintiff, but it is also 
falsely describing itself to the public.” 

Fee said the airline has pursued its 
course persistently and has entirely dis- 
regarded all warnings. “The hands they 
stretch out in prayer are unclean,” he 
added. 


eVl- 


Fee 
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Airline Profits Double in First 6 Months 


Washington—Profits of the U.S 
scheduled airline industry 
100% for the first six months of 
over the same period in 1954. 

Industry net profit after taxes 
amounted to $39,758,000 in the first 
half of 1955—double the $19,868.000 
reported for the 1954 period, according 
to the Air Transport Assn 

An ATA consolidated industry 
marv for the first six months covering 
43 certificated member airlines reports 
first quarter profits of $9,253,000 com 
bined with a second quarter net of 
$30,505,000 in making up the record 
half vear return. 

Industry observers predict 1955 will 
be a record profit vear for the airlines 
The phenomenal first quarter provided 
the impetus. The trend was maintained 
in the second quarter, profits up 24% 
over the same period in 1954, and ther« 
is every indication that the high level of 
business will be retained in the second 
half. Passenger traffic, as usual, pro 
vided the bulk of the business with a 
19.4% gain to 11,630,366,000 revenuc 
passenger-miles flown from = January 
through June of 1955. 

Sixteen carriers, representing two of 
the six industry segments, accounted 
for 97% of the total profits. The 13 
domestic trunklines earned a net profit 
of $29,738,000 on total operating reve 
nues of $549,769,000. U.S. carriers op 
crating international or overseas services, 
which includes nine of the trunklines 
with international divisions plus Carib 


increased 


1955 


sum 


bean Atlantic Airlines and Pan Ameri 
can World and Pan American-Grac« 
Airwavs, netted another $9,193,000 


from gross revenu t $138/,294 

Ihe ATA report showed the income 
ind revenues of the other four indust 
segments as follow 13 local 
iirlines earned a net profit of S2 0) 
on total operating revenu yf S2 
UUU: ning Alask n uirling S67 { {} 
nd $10,817.00 three heli pte IT 
lines, $141,000 and $1,626,000 ind 
two territorial airlines, a net loss of 
$208,000 with revenues of $3, 
$1 1.000 

Industry gross revenues totaled $779 
640,000 for a gain of 15% over the first 
six months of 1954 Che industry is 


dominated, of course, by the 


iirlines which again, along with 
international operations, brought 
95% of the business. The 

trunklines grossed $550 million 


which they realized 


come 


12). A forecast of vear-end results 


i net operating 
of $59 million (AW July 11, p. 


indi 


13 trunk 
thei 


in 


domestic 


cates revenues exceeding $1 billion, net 


cperating income of more than 


ind prohts of S75 
the domestic scheduled trunklines 


Significant development in_ the 


million, 


line financial picture is the 


of dependence on the 


million 


government 


S100 


tor 


dll 


elimination 


for 


only 
sub- 


hy> 


total 


h i’ 
fed 


subsidies. In the first half of 1955 
three of the trunklines received an 
sidy and that had been reduced b 
from a year ago. Even service mail pay 
counted for less than 2 of the 
revenues of the trunkline group 
Ihe local service carrier group 
materially reduced its reliance on 


ral subsidy which previou ly 
to half of their Passenget 
other in 


Mmcome 


nues and ome 1s 


being 


amounted 


reve 


w feeder id in first half had 
i 1 to 60 of all revenues 
International and overseas operation 
U. S. airlines still account for the 
t share of subsidy payments, but 
th egment of the industrv is making 
t strides toward reducing subsid 


needs. Subsidy 
} t I this Vcal ot 


group 


payments to the 


$10.8 million have 


less than in the same period 
of 1954. At the same time, total reve 
nues gained 10 while the operating 
ts were held to a 9 gain. With 
the returns in the third quarter, which 
was a record summer season (AW Oct 
3, p. 14), international services are as 
ed of new highs in profits. 


Helicopter operators, which include 


Chicago’s Helicopter Air Service, Los 
Angeles Airways and New York Aju 
ways, have reported gains in all cate 
gories of trafhe revenue. Federal sub 


idies, however, are still required and in 
the first half amounted to 80% of total 
Other outstanding revenu 


1ins: passenger service climbed 300% 


revenues 


express 240% and freight, 100% 
Ihe two territorial air carriers, 
Hawaiian Airlines and Trans-Pacific 


\irlines, were the only group that failed 
to show a profit, reporting a net loss of 
the first half. Operating 
cxpenses outstripped revenues which 1 
mained constant at $3.4 million. Nin« 
\laskan airlines also are struggling with 
expenses 


ei 
S15 


OOU im 


the problem of increasing 


Revenues gained 18% over the preced 
ing vear, but expenses increased 23 
Ihe Alaskan group made a profit of 


$675,000 on revenues of $10.8 million 
first half. 


in the 





| Gross 


Western Airlines. 





CARRIERS Operating 

Revenues 
13 Trunklines $549,769,000 
12 Int'l. and Overseas* 187,294,000 
13 Local Service 26,723,000 
9 Alaskan 10,817,000 
2 Territorials 3,411,000 
3 Helicopter 1,626,000 
52* Total $779,640,000 


Trans World Airlines and United Airlines. 


Net 
Percentage Operating 
of Total Income 
70.5 $59,006,000 
24.3 12,949,000 
3.3 410,000 
1.3 652,000 
4 (152,000) 
2 199,000 
100 $73,064,000 


Revenues and Profits During First Six Months of 1955 
For Scheduled U.S. Carriers 


Net Profit 
Percentage or Loss Percentage 

of Total After Taxes of Total 
80.8 $29,738,000 74.7 
17.7 9,193,000 23.1 

5 219,000 5 

& 675,000 15 

(208,000) 
2 141,000 2 
100 $39,758,000 100 


* Total number of Air Transport Assn. airline members is 43, but nine of the 13 domestic trunks also operate international divisions. 
They ere American Airlines, Braniff Airways, Colonial Airlines, Delta Airlines, Eastern Airlines, National Airlines, Northwest Airlines, 
Four trunklines operating domestic services only are Capital, Continental, Northeast and 
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TWA Loses Move to Bar Rizley 


The Civil Aeronautics Board has re- 
jected a move by Trans World Airlines 
to bar CAB Chairman Ross Rizley from 
voting on the reopened trans-Atlantic 
final mail rate case and has refused the 
carrier's request for reconsideration. 

Trans World Airlines sought to dis- 
qualify Rizley from participation in the 
case on the grounds that he was Solici 
tor of the Post Office Department at a 
time when the Department was in- 
volved in the case. 

The disqualification move came after 
the Board split 3-2 on the issue of a $3 
million TWA tax reserve. CAB de- 
cided not to allow the deferred tax 
reserve as an expense, and Rizley voted 
against the TWA position. 

TWA pointed out that Rizley served 
as Solicitor of the Post Office Depart- 
ment from March to December, 1953, a 
period when the mail rate case was 
pending before the Board. CAB answers 
that the specific tax matter was not an 
issue in the case in that period. 

The Board points out that TWA 
didn’t move for disqualification until 
after the adverse ruling was made. 
“TWA might have been plaving it 
both ways,” said the Board, ‘“‘or might 
have had an afterthought, and there is 
no effective way of determining other- 
wise in a situation such as this.” 

CAB also rejected a TWA request 
that Chairman Rizlev be disqualified 
from further consideration in the case, 
which is incomplete. TWA can still 
file a motion to disqualify on specific 
issues before they are submitted to the 
Board for decision. 





The Board denied TWA’s request for 
reconsideration on the basis of argu 
ments already covered in its decision. It 
also pointed out that accounting prac- 
tices, no matter how well recognized, 
don’t necessarily determine ‘‘vital sub 
stantive questions that arise under the 
rate-making and subsidy standards of 
our Act.” 

“The all-important question before 
us is not accounting practice, but ‘need’, 
as that concept appears in our Act and 
has been interpreted by the courts,” 


CAB said. 


ICAO Group Proposes 
Air Traffic Revisions 
Revisions of rules governing air 
trafic control were proposed by the 
Air Navigation Conference sponsored 
by the International Civil Aviation 
Organization in Montreal, Canada. 
Here are the proposals made _ to 
ICAO’s member states: 
e Amended rules of the air to bring 
under traffic control procedures a num 
ber of flights now being made unde 
visual flight rules. ‘The Conference 
also suggested an educational program 
to persuade pilots not to fly VFR 
whenever there is doubt about com 
pleting the flight under those rules 
[he group also recommended increas 
ing the controlled airspace to provide 
separate in-bound and _ out-bound 
routes, improvement of current air 


trafic services techniques and increased 
use of radar, 


Britannia at Tempelhof 


The Bristol Britannia, Britain’s long range turboprop transport, was used to fly Peter 
Thorneycroft, president of the British Board of Trade, to Berlin for the recent German 
Industries Fair and, incidentally, to place itself on display as a lure for any potential cus- 
tomers. Parked at Templehof Aerodrome (above), the Britannia was inspected by officials 
of the recently-revived West German Lufthansa Airlines. Lufthansa is at the present time 
in the market for new types of transports to place in service on present as well as planned 


routes (AW Aug. 22, p. 99). 
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EMPLOYMENT OPPORTUNITIES 


e Arrange a system of reporting “near 
misses”’ between aircraft in flight. The 
Conference said that the purpose is not 
to take disciplinary action against the 
pilots but to analyze the “near misses”’ 
in order to avoid them in the future 
@ Forward to ICAO the results of ex- 
periments with flashing high intensity 
lights which increase chances _ of 
recognition under night flving or dull 
weather conditions. The new lights 
soon will become mandatory for at 
least one ICAO member. 
e Change the international rules to 
prohibit all flights in controlled air- 
space between sunrise and sunset un- 
less they are carried out under ai 
trafic control rules from the ground. 
lhis would prevent night flights being 
carried out under VFR without spe 
cific permission. 
e Increase the distance aircraft 
keep awav from clouds to avoid colli 
New standard would 
forward visibilitv to be at least 5 miles, 
and distance from the cloud to b« 
1 mile horizontally and 1,000 feet ver 
tically. Present standards are 3 miles 
for forward visibility, 2,000 feet for 
horizontal distance from cloud and 500 
feet vertical distance. 

Representatives of 29 nations and 
five international organizations _at- 
tended the month-long conference 


AAL Crash Blamed 


On Crew’s Inattention 


The crash of an American Airlines 
Convair at Springfield, Mo., probably 
was caused by the crew’s inattention to 
flight instruments and a possible sen 
illusion, according to the Civil 
Aeronautics Board’s accident report 

Ihe CAB report found that the 
American Convair flight didn’t execute 
the Civil Aeronautics Administration 
approved VOR instrument approach 
procedure at Springfield but flew di 
rectly from the station toward the ail 
port. 

Analvsis of weather 
dicates that visual reference with the 
ground was possible before the aircraft 
turned toward the airport, but it wasn’t 
probable at the required altitude 

The accident occurred Mar. 20, 
1955, on American Flight 711, multi- 
stop Convair 240 flight from Newark 
to Tulsa, Okla. The flight stopped at 
St. Louis, then proceeded to Spring- 
field where it was cleared for an ap- 
proach. 

The plane struck the ground in a 
field about 14 miles north-northwest of 
Springfield Municipal Airport. Eleven 
of 32 passengers, the copilot and 
stewardess were fatally injured. The 
pilot and all but one of the remaining 
passengers were seriously injured. 


must 


sions. require 


SOr\ 


conditions in 
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$24 Million Aviation 
™ >. . 
Loan Goes to Ethiopia 

Ethiopia is receiving a $24 million 
loan from the Export-Import Bank of 
Washington for development of com- 
mercial aviation 

lhe money will be used by Ethiopia 
to construct air fields and aviation 
facilities and to purchase new aircraft 
for use on international and domestic 
routes. 

Ethiopian Air Lines, a state corpora 
serves Cairo, Athens 
Nairobi, Djibouti, Aden and Beirut 
from the capital, Addis Ababa. ‘Th 
airline operates extensive cargo 
services within Ethiopia where ground 
transportation is difficult 
terrain and lack of roads. 

The loan will be repaid at 5% in 
terest im semi-annual installments over 
a twenty vear period. 

Ethiopian Air Lines, a state corpora 


tion, currently 


also 


because of 


erated under a management contract 
with Trans World Airlines since it was 


organized in 1945. ‘TWA supplies ad 
ministrative, technical and mechanical 
personnel and has a stock interest in 
the corporation. 





CAB ORDERS 





GRANTED: 


Seaboard and Western Airlines an exemp 
tion to provide free transportation to G 
D. Holcomb, Jr., an insurance 
on a roundtrip flight between the United 
States and Europe for purposes of in-flight 
observation 

Central Airlines an exemption to serv 
Sherman-Denison, Tex., as an intermediate 
point between Dallas and McAlester, Okla 
in heu of service to the point on the seg 
ment between Ardmore, Okla., and Dallas 

City of El Paso, Tex., permission to in 


underwriter 


tervene in the Texas-California interchang« 
cases 
Slick Airways an exemption to ser 


Nashville, and Pocatello, Idaho, on 
its transcontinental truck-air-truck service 
and Oklahoma City and Wichita, Kan., on 
its regular scheduled operation until ¢ 

davs after a final decision in the air freight 


lenn., 


renewal case 
APPROVED: 
Agreements between American 


Trans World Airlines and 
carriers relating to inter-carrier arrangement 


ORDERED: 


Ea.tern Air Lines route consolidation cas« 
expanded to include Delta Air Lines’ appli 
cation for service to Nashville, Louisville 
and Cincinnati. 

Frontier Airlines’ final mail rate 
the rate proposed by the Board in its sho 
cause order for the period starting Sept. 15 
1954 

Large Irregular Case record reopened te 
receive additional evidence from All Ameri 


Airlines, 


various other 


fixed at 
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\ \ , 
Cr Capit \ 1\ 


\irlines, O National Airwa l'ran 


Surface-Mail-By-Air 
Rates To Be Extended 


] 


l emporat t< tor the irface-mall 


<tended b 


( ] \e1 ] t Board p nding ad cle 
n on final rates for the Post Oth 
Dey tinent xpermm nt 
Rate for the eastern portion f the 
face mail program expired Sept 
lhe Board proposes to extend them on 
i temporary basis for services between 
New York and Washington and Chi 
g d bet 1 these three cities and 
yoints in Florida 
The rates paid the airlines for haul 
gv irface mail iT¢ roughh comparable 


to average air freight tariffs 
When the Post Office experiment be 


n, CAB set rates which expired Sept 


30, 1954 These rates were subse 
quently extended for a year to allow 
idded time for the collection of data 

\ final rate proceeding has been 


started, but hearings start Oct. 11, and 
the Board will not i decision for 
several weeks after hearings close. ‘The 
Postmaster General has isked for in 


reac h 


terim rates to cover the period from 
Oct. 1 to the setting of final rates 

(he Board concludes that the request 
f the Postmaster General should be 


full evaluation of the 
rate-making purposes 


ranted pending 


program for 


Airlines affected by the order 
American Airlines, Capital Airlin 
Delta Air Lin Eastern Air Lines, Na 
tional Airlines Northwest Airline 
Trans World Airlines, United Air Line 
Slick Ain 1 


nd Riddle Airlin 


Carrier Liability 
Increased to $16.582 


Liabuilit fa I rs ff 1 pa ng 
lled i } if on 
flioht } ed t dou 
I th nt nount, und t ns of 
n air protocol signed by a conferen 
of 26 nations at ‘The Hague ponsored 
the International Civil Aviation Or 
ganization. Ratification by 30 countri« 

equired 

Lhe $8,291] limit now provided was 
idopted at the Warsaw Convention in 

29 and governs the liability of the 
r < ¢ Th international agrec 
nent pre de that when an accident 
hich causes injurv or death to a pas 
senger occurs there is a presumption 
of habilitv against the carrier. It is the 


responsibility of the air line to prove 


it was not negligent. 


Airlines Use Music 
ToDrown Engine Noise 


to drown 


Use of tape-record NUISIC 

it engine noise tching on with 
the U.S. airline indus 

Nine carriers hav nstalled, or are 
testing, Travel Muzak taped orchestra 
ns which the rent tor an average rf 
ght dollars per month for each an 
ift 

Special music recorded at a frequency 
inge higher than that of the engine 
ise plaved on a 35-Ib. $460 APB 12 
pe reproducer made by Presto Record 
ng Corp., Paramus, N. | that fits 
tandard ATR rack 

United Air Lines is installing the 


entire 


l'ravel Muzak package on its 
DC-7 fleet and Pan American is having 
the machines installed on all of its 
DC 
Other carriers using or testing the 


quipment Western Air Lines, Capital, 


’ 
i 
S 


Braniff, Avianca, Trans-Caribbean, Sea 
board & Western an National 
Travel Muzak savs that it also will 


1 installing the 
thei 


try to sell corporation 
irborne 


isiness aircraft 


musical dispensers on 





SHORTLINES 





> British Overseas Airways Corp. has is 
booklet for au 
collect and (¢ 
valuation charges and 
miums from New York to 


oints 


cargo users list 
O.D. 
insurance pre 


sued a 


ing rates, services 


5°> 
133 overseas 


© Riddle Airlines reports operating rev- 
enue of $3,279,301 for the vear ending 
June 30. Net income after taxes was 
359,231 compared with a loss of $111 

296,998 in 1954 


72 on revenues of $2 


Potal assets of the company increased 


m $1,064,270 in ] 


54 to $5.392.554 


Western Airlines has 
ith Railway Ex 


> Seaboard and 
igned an agreement 


( Agency providing for a single way 
ll from 15,000 points in the United 
States to major cities in Europe, the 
Middle East, Africa and the Far East 
Seaboard has signed a through 
fright agreement with United An 
| 1i¢ 


> Trans World Airlines has started work 
n its $15 million Atlantic region 
saintenance base at New York Inter- 
national Airport. The project is sched 
uled for completion by mid-1957 
\t the present time TWA 1s schedul 
nine eastbound and nine westbound 
tourist-first flights 


Ing 


combination class 


daily 
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EMPLOYMENT OPPORTUNITIES 


New Frontiers! 








Gas Turbine 
Engineers 


LIVE IN 
SOUTHERN CALIFORNIA 


Outstanding openings now 


for qualified 


* DESIGN SPECIALISTS 
* EXPERIMENTAL ENGINEERS 


with opportunities for supe- 
rior men to rise rapidly to the 
position of 


* PROJECT ENGINEER 


Steady employment in smog- 
free San Diego, finest climate 
in the United States 


Needed for responsible posi- 
tions in our rapidly expanding 
programs in gas turbine en- 
gines and airborne controls. 


BSME or AE plus 3 or more 
years experience preferred. 


Liberal relocation allowances 


Ewa aay -—=y 


New "frontier. - the Cumberland 
Threshold through which the westward 
movement coursed almost two centuries 
ago is now the scene of modern pioneer- 
ing in the field of aeronautical develop- 
ment. 

At the ARNOLD ENGINEERING DEVEL- 
OPMENT CENTER transonic, supersonic 
and hypersonic test cells and wind tunnels 
are probing new frontiers for aerodynam- 
ics, propulsion systems and guided mis- 
siles 


Yew “Pronllti - for your own profes- 
sional engineering career. Pace your 
progress with the aggressive, stabilized 
research and development effort. 


Replies will be kept confi- 
dential. Write, giving 


resume of experience, to 


DALE A. COBB, DEPT. A-108 


SOLAR 


AIRCRAFT COMPANY 


SAN DIEGO 12, CALIFORNIA 








ARO, Incorporated, operating contractor 
for AEDC, has a number of interesting 
engineering opportunities for staffing 


Your Inquiries to 
Advertisers Will 


write 


AP 


r 
fh 


Z 


these laboratories. 


You'll enjoy your work. ..and enjoy living 
in Tennessee's picturesque, resort land. 


Lee C. Kelley, Jr. .Box 162, Tullahoma 
Ole G5 Oe 


MA FNNE § Li 





Have Special Value .. . 


—for you—the advertiser—and the 
publisher, if you mention this pub- 
lication. Advertisers value highly 
this evidence of the publication you 
read. Satisfied advertisers enable the 
publisher to secure more advertisers 
and—more advertisers mean more 
information or more products or bet- 
ter service—more value—to YOU. 
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EMPLOYMENT OPPORTUNITIES 





SCIENTISTS & ENGINEERS 


Now Republic Greatly Expands its 
Development 

and Experimental 

Activities 

Adding 425,000 sq. ft. of Floor Space 


Republic Aviation has undertaken a vital and huge expansion program 











for its development and experimental activities. Many new opportuni- 


ties at all levels of professional experience are open to scientists and 


. mer et NOTE THESE REPUBL N $ 
engineers. If you seek a position where your abilities alone are the key USC SEErT 
to success, and where company growth facilitates your advance- You'll enjoy @ top salary scale, ond imper- 
- 3 “Me - tant personal benefits: life, health ond acci- 
ment, you owe it to your future to investigate these positions with 


Republic. 


dent insurance up to $20,000, compony-poid, 
plus hospital-surgical benefits for the whole 
family; and 24 of the cost of collegicte and 


The large, modern building pictured above with 425,000 square feet graduate study. 


adjoining Republic’s Farmingdale plants has just been added. A corps NEW ALL «EXPENSE-PAID RELOCATION 





of pioneer thinkers is working with minds unfettered by material re- 
strictions of any kind, unhampered by hidebound tradition. New ideas 
being developed will be as record-setting as Republic’s many past 
achievements in aircraft design. 


The fast-broadening scope of these operations has created a large 
number of positions for men with a bent toward development work. 
Why not make today a landmark in your career, by checking into 
the opportunities open with our staff of development engineers and 
scientists? Republic’s benefit program for its professional staff is un- 
surpassed; the pay scale is a model for the industry. Relocation 
expenses are paid. 


PLAN, for those living outside the New York 
City and Long Island orea, relieves you of all 
financial worries. The company poys inter- 
view expenses for qualified candidotes; octval 
and reasonable costs of insured moving of 
household and personal effects, ond where 
necessary, free storage up to 30 doys. Also 
$10 per diem up to 30 days, while getting set 
tled. And of course you'll live ond work on 
fabulous Long Island, playground of the east 


coast 


POSITIONS ARE OPEN AT ALL LEVELS IN THE FIELDS OF: 


physics operational analysis 


missile armament 


vibration & flutter 
structural and 





aerodynamics 
thermodynamics 
stress analysis 


mathematics electronics 
physical chemistry servo-mechanisms 
fire control 


mechanical design 


Convenient interviews will be arranged. 


Please forward complete resume to: 
Mr, R. L. Bortner, Dept. C 
Assistant Chief Engineer 
Administration 


STEP“ sage AVIATIaw 


FARMINGDALE, L. !., N. Y. 
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EMPLOYMENT OPPORTUNITIES 


GENERAL MOTORS 


ies 
a, 
= —— ) 


ENGINEERS 
DESIGNERS 
NEEDED! 


G.M. ELECTRONICS DIVISION 


offers challenging, pioneering oppor- 
tunities to ambitious men. We ex- 
tend a cordial invitation to every 
deserving Engineer and Designer to 
write us their wants. We may be 
able to supply the square hole for 
the square peg! 





CREATIVE OPPORTUNITIES 


in the following fields: Missile Guid- 
ance Systems; Jet and Turbo Prop 
Engine Controls; Bombing and 
Navigational Computer Systems; 
Airborne Fire Control; U.H.F. Com- 
munications, MICROWAVE EQUIP- 
MENT, etc. 





YOUR FUTURE 


depends on your making the 
right connection with the right 
firm as quickly as possible. Why 
not send full facts about your 
education, work background, 
etc. We will do all we can for 
you and treat it with the full- 
est confidence. 


AC SPARK PLUG ¢ THE ELECTRONICS DIVISION 


GENERAL MOTORS CORPORATION 
MILWAUKEE 2, WISCONSIN 


@ 








is YOUR FUTURE as promising 
as a HELICOPTER'S? 


We think the future of the helicopter is virtually 
unlimited. Why not make your future just as 
promising? 
SIKORSKY, pioneer helicopter manufacturer, 
needs... 


WEIGHTS ENGINEERS 
ELECTRICAL ENGINEERS 
STRESS ANALYST ENGINEERS 
AIRFRAME DESIGN ENGINEERS 


to do important work in the fascinating and fast- 
growing helicopter field. Expanding military and 
commercial requirements are a challenge to skilled 
men—offer excellent opportunities to further your 
professional stature. 


Engineers whose abilities or experience qualify them 
for these responsible positions will enjoy a well- 
rewarded career with a secure future and many 
benefits for themselves and their families. 


Send a complete resume to R. L. Auten, Personnel Department 


SIKORSKY AIRCRAFT 


Bridgeport 1, Connecticut 











Mechanical 
Engineers 


Martin 
offers opportunities in the 
following fields: 


CONTROLS 
HYDRAULICS 
ARMAMENT 


Please submit 
confidential resume to 
J. M. Hollyday, The Martin 
Co., Baltimore 3, Md. 

























EMPLOYMENT OPPORTUNITIES 


\N AN ELECTRONICS ENGINE 






: SOLVE SUCH WIDELY VARIED 





CONVAIR F-102 In all of these planes, electronic systems and 


equipments designea and deveiopea by nCA engineers 


make vital contributions to successful performance in: 
CONVAIR F-102 
McDONNELL F-101 NAVIGATION - COMMUNICATIONS 


LOCKHEED P2V PRECISION BOMBING: FIRE CONTROL 
LOCKHEED_ F-94 


LOCKHEED wv2 On this high level of achievement . .. you can progress 
PIASECK! H-21 rapidly with the engineering team that upholds 
LOCKHEED C-121 RCA‘s world leadership in electronics! The confidence 
DOUGLAS C-124 of the aviation industry in RCA, the scope of 

contracts awarded RCA . create a continuing flow 


LOCKHEED P2V 


Plus other important aircraft being of diversified, challenging problems tor the 
u 


delivered to U.S. Armed Forces forward-looking electronics engineer 


a You should have a Bachelor or Advanced Degree in EE, ME 
== ~“. 1 Physics, plus two years electronics desicn and develop- 
ment experience. Managerial positions also open. 
McDOWNELL F-101 


You'll locate in Greater Philadelphia or Boston area 
Broad, liberal RCA benefits . . . relocation ass.stance 











Mr. John R. Weld, Employment Manager 
Please send complete resume of education and experience tc Dept. B-2K, Radio Corporation of America 


Camden 2, New Jersey 











ead 4 







> CORE ON’ or AMERICA 


ENGINEERING PRODUCTS DIVISION 


fas « - 
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EMPLOYMENT OPPORTUNITIES 








COOK RESEARCH LABORATORIES 


THE FIELD OF RESEARCH OFFERS Satisfying CAREERS 


W. maintain one of the na- 
tion’s most progressive research 
and development laboratories 
and are looking for qualified 
engineers — Senior and Junior 
—who are interested in further- 
ing their careers in the field of 


Immediate Openings in 


AERONAUTICAL ENGINEERING 
THERMODYNAMICS 
AERODYNAMICS 
AIRCRAFT INSTRUMENTATION 


research. 
, RADAR 
if you are interested in becom- 


ing part of a GROWING COM- 
PANY — with OUTSTANDING 
PERSONNEL—at HIGH START- 
ING SALARIES — and EXCEL- 
LENT WORKING CONDI- 
TIONS contact 


Mr. D. M. Halliday 


MICROWAVE TECHNIQUES 


FIELD THEORY 
(Electro-Magnetic) 


SERVOMECHANISMS 

















c ' 
LABORATORIES 
%e 8100 N. Monticello Ave., %& A division of COOK ELECTRIC COMPANY 
Skokie, Illinois KEystone 9-2060 2700 N. Southport Ave., Chicago, Iilinois 
L Electrical and Mechanical Engineering and Manufacturing Since 1897 J 





Business flying growth creates need 
for Aircraft Designers at Cessna 





ENGINEERS 


THE APPLIED PHYSICS LABORATORY ®@ 
OF THE JOHNS HOPKINS UNIVERSITY @ 
offers an exceptional opportunity for ® 
professional advancement in a_ well- 
established Laboratory with a reputa 
tion for the encouragement of indi- 
vidual responsibility and self-direction 


Demand tor business airpianes pius Cessna 
developments in military aviation provide 
big opportunities tor creative engineers. 


Our program of 
GUIDED MISSILE 
RESEARCH and 
DEVELOPMENT 


provides such an opportunity 
for men in: 


SUPERSONIC MISSILE DESIGN 
WIND TUNNEL TESTS AND 
DATA ANALYSIS 
RAMJET DESIGN AND ANALYSIS 
MISSILE SYSTEMS DEVELOPMENT 
DESIGN AND LAYOUT OF 
MISSILE COMPONENTS 
RESEARCH AND ANALYSIS IN 
AERODYNAMIC STABILITY & 
CONTROL 











alee 2 
Heliwopter 


Ser 


, 
3 





% ee 


Cessna 180 





= 


Cessna 170 





For a brighter future join successful Cessna 


Cessna offers competitive salaries; job stability; 
flying clubs; and the convenience of living within 
15 minutes of work in a friendly city. MOST 
IMPORTANT, Cessna offers individual recog- 
nition, and new opportunities in both civil and 
military aviation. At Cessna, you are an important 
person. You will enjoy working here and you 
will be given every opportunity to grow. 


Please send resume to: 
Professional Staff Appointments 


APPLIED PHYSICS LABORATORY 
THE JOHNS HOPKINS UNIVERSITY 


8615 Georgia Avenue 








ASI 





ee 


WRITE, Cessna Aircraft Company, Dept. AWP-22, Wichita, 
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Piaeisame Meer iiriwsrs PRR sescns ears 


To career-minded engineers: 


Design history 


is being made here 


...at Lockheed in California 


These Design Engineers are working on the F-104 air 
superiority jet fighter. 


They are participants in an expanding program that covers 
virtually every phase of Aeronautical Design. 46 major proj- 
ects are in progress, including 13 different models of aircraft 
already on assembly lines. Aircraft in development include the 
Electra, first U.S. turbo-prop airliner. Classified activities are 
equally significant. 


There are sound reasons for these Design 
achievements: 

Under Lockheed’s Design philosophy, the Design Engineer 
makes major decisions on engineering problems. He works in 
an atmosphere of pronounced professional freedom. Original 
thinking, new ideas are welcomed and rewarded. Moreover, 
Lockheed emphasizes Design as a field that grows daily in 
importance. 


In career terms, Lockheed’s Design attitude and 
diversified program mean: 


More scope for your ability with so many projects in motion; 
more opportunity for promotion because there are more upper 


echelon positions; more job security because Lockheed pro- 
duces such a wide range of aircraft. 

Lockheed offers engineers: 

Increased salary and overtime benefits; generous travel and 
moving allowances that enable you and your family to move 
to Lockheed at virtually no expense; a chance to enjoy life in 
San Fernando Valley. 


A report on “Maintenance Design of High Speed Aircraft” 
taken from one of Lockheed’s monthly engineering and 
manufacturing forums is available to interested engineers. 
Address requests to Forum Chairman J. F. McDonald. 
Lockheed’s expanding Design program has created positions 
at all levels in mechanical, electrical, hydraulic, power plant, 
controls and structures fields. A brochure describing life and 
work at Lockheed will be sent you upon request. Address 
E. W. Des Lauriers, Dept. DH-3-10. 


LOCKHEED 


AIRCRAFT CORPORATION «¢ CALIFORNIA DIVISION 


sursank CALIFORNIA 





EMPLOYMENT OPPORTUNITIES 








ABRAMS 
INSTRUMENT 
CORPORATION 


Has opportunities for: 


PROJECT ENGINEERS 
MECHANICAL ENGINEERS 
ELECTRICAL ENGINEERS 


Experienced in design and de- 
velopment of electro-mechanical 
precision instruments: 

Timing devices 

Photographic sequence systems 
Rocket fire controls 

Automatic computers 


Address complete resume outlining details 
of your technical background to: 


ABRAMS INSTRUMENT 
CORPORATION 


606 E. Shiawassee Street 
Lansing 1, Michigan 


FLIGHT ENGINEERS 


Immediate openings for flight engineers de- 
siring international flight career (New York 
Base), with 


PAN AMERICAN 
WORLD AIRWAYS 


Beginning salary $5670. Employee benefits 
include retirement & life insurance plans, 


30-day vacations per yr., discount travel, etc. 


citizens, moximum 
college engi- 


Applicants must be U.S. 
age thru 31 yrs., H.S. grads, 
neers preferred, able to pass flight physical, 
ht. 56” to 6'4”. 

Must have A&E Licenses and qualify for CAA 
Flight Engineer Exam, -OR, have completed 
CAA Flight Engineer written examination. 


Contact your nearest employment office: 


28-19 Bridge Plaza North, LIC, N.Y. ST 6-5858 
Int'l Airport, Miami, Fla. Tel. 64-5411 
Int'l Airport, San Francisco, Cal. PL 5-7000 
Seattle/Tacoma Int'l Airport, Seattle, Wash. 
CHERRY 3-400 
or 
Asst. Chief Flight Engineer, Int'l Airport 
Houston, Texas. OLIVE 4-2673 





| re-locate. 











quality control 
SYSTEMS 


tna a design : 
u iO 


ENGINEERING 


coorditiation 


RESEARCH, 
product! 
DEVELOPMENT 


Regardless of which is your ultimate objective the 
broad practical experience you get In FIELD EN- 
GINEERING will supplement your’ theoretical 
training, prepare you to meet the challenge of the 
future and put you years ahead! 


RAYTHEON FIELD ENGINEERING 


is diversified. Radar, Sonar, Guided Missiles, Com 
puters, Microwave and other specialized equipments 
offer an outstanding opportunity to qualified men 
to earn excellent salaries while working among 
authorities in these fields. Your performance reqcu- 
lates your progress. Liberal insurance and retire- 
ment plans. Generous travel allowances and other 
benefits. Grow with a growing organization. Write 


RAYTHEON MFG. CO. 


Government Service Department 
100 River Street 
Waltham 54, Massachusetts 


on TON) 


Schaging 








ENGINEER 
SALES-ENGINEER 
POLYESTER RESINS 


Knowledge of polyester resins and ex- 
perience in reinforced plastics. Sales 
and/or Technical Service experience 
essential. College education with Chem. 
Engr., Chemistry, or Engineering major 
of at least 3 years required. Well es- 
tablished, growing California company 
interested in applicants for work in 
Southern California. Give education, 
employment experience and essential 
data first letter, Replies confidential. 


Chemical Process Company 
Box 829, Redwood City, Calif. 


| Aircraft k 
| sales engineering rep. interested 
| ing fabricator with extensive & complete fa- 











Co-Pilot Mechanic 


Requires A & E commercial multi engine 

and extensive D18-S mechanical experi- 

ence. Aircraft based on Long Island. 
P-7899, Aviation Week 


330 W. 42 St., New York 36, N. Y. 


| Graw, Donald C 
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search and development. 


“in the trade.” 


SOOUEORRUEOUERRRERRGRORGGDGDDOGDERDODAUEREELS 


6 


ACCESSORIES CORPORATION 
VOLEOUUUUOUOOUERENUGUGUUOUSOREGOUOUUUOSONUCOOOOOOOSOROLEUUUOOOOOOOEROREOOOOOOOOOEESGOHOOOOCOOOOOOOOROONOEE 


e CHIEF ENGINEER 


Complete responsibility over all engineering activities including re- 
Seasoned engineering executive with sound 
educational background thoroughly familiar with electro-mechanical 


rotating equipment and systems in aircraft accessories field. 
Prefer man 35 to 50, holding comparable position whose success is a matter of record 
Send full resume in strict confidence, including salary desired, to: 


L. Genesson 


1414 Chestnut Ave., 
WaAverly 6-1700 
Hillside, N. J. 


PEEUREGGUQUCUOUEORERGEDEOUOUTEGEODEEREODEEE 


=, 





REPLIES (Bor No.) adre to office nearest you 
NEW YORK: 330 W. 42nd St 6) 
CHICAGO: 520 N. Michigan . Fg 
SAN PRANCISCO; 68 Post (4 
LOS ANGELES: 111i! ‘Wuehive Bled. (17) 








SELLING OPPORTUNIT/ES OFFERED 
and Distributors wanted 


manufacturer of a new, approved cargo tie- 
down device is looking for representatives or 
distributors in Dallas, Chicago, St. Louis, 
Kansas City and Los Angeles areas. Device 
has wide application air freight, aircraft 
shipping and air frame construction and re- 
pair. For details write to Box RW-7802, 
Aviation Week. 





Representatives 





Sales Engineers Wanted—Excellent opportu- 
nities for several engineers with well estab- 
lished East Coast instrument manufacturer 
now expanding its ine of aviation products 
which includes electronic and electro-mechan- 


| ical components ee jet engines and guided 


Electrica! engineering background 
essential. Must have established contacts 
with the aircraft industry. Openings in Los 
Angeles, Dallas, and East Coast areas. Gen- 
erous company paid benefits include hospital- 
ization, pension, insurance, and vacation 
plans. RW-7898, Aviation Week. 


‘ POSITION WANTED 


Commercial Pilot, instrument, flight § in- 
structor, SEL&S. TT 957:00. 218:00 co- 
pilot DC-3 scheduled airline. Age 30, mar- 
ried, children. Business background, person- 
able, excellent refer ences. Want co-pilot po- 
sition or Ist pilot single-engine. Will get 
MELAS if required. Residing NYC area. Will 
PW-7931, Aviation Week. 


missiles. 





PART TIME WORK WANTED 


Aviation Accident research project requires 


assistant. Engineer preferred. 


part-time € 
Aviation Week, 330 W. 42nd 


PTWW-7901, 
St., NYC 


SELLING OPPORTUNITIES WANTED 
Established Representative, Dayton, Ohio. 


now handling 3 national accounts with air 


| force procurement and laboratories wants ad- 


ditional account with some military produc- 
tion and development experience. Downtown 
office and secretarial! service. RA-7746, Avi- 
ation Week. 


fabricators: Seattle 


Honeycomb 
in contact- 


cilities for heavy aircraft metal honeycomb 
sheet metal sections and assemblies. Highest 
quality control imperative. RA-7926, Avia- 
tion Week. 


i on EGAL NOTICE 


STATE rrr REQI lR ED | RY THE A ACT OF ATGUST 
AS AMENDED BY THE ACTS OF 
WAR ii 3 ve ANT JULY 2, 1946 Title 
39 Unite States ode, Section 233 
SHOWING THE OWNERSHIP 
MANAGEMENT. AND 
CTRCULATION 
Of Aviation Week published weekly at Al 
York for October 1, 1955 
1. The name and address of the publisher 
aging editor, and business pe iger is: Publis she t 
Hill Publishing C« t oe eee ae i 
York 36, N. ¥ i her t B. Ho 330 Wi 
Street, New Y wrk 36 ; Managing “edit r, Al 
Jessup, 330 We 2nd 8 New York 36, N. Y 
manager Johr ; ohnsor 30 West 42nd Street 
Yo .Y¥ 


*-Hill Publishing 
‘snd Street, ew York 3¢ 
’ . A Te vw toch 
and Willard " e Trustee 
nd EFlizahe 
130 West 42nd Str 3 
MeGraw ar d Hare id W 
Ro ; 2nd 8 
C 
Mildred w McGraw 
Mehren, 536 Arenas 
stone & ompany. ¢ el Fund, oe laymont 
Del 
The known bondholders, mortgagees, and ot sec 
holders owning o ! percent or more of total 
amount of bonds, mortgage or er securities are 
Paragraphs 2 and include, in cases where the sto 
holder or security holde uppears upon the hooks « 
company as trustee or in ar other fiduciary relation 
name of the person or corporation for whom such trustee is 
acting; also the statements in the two paragraphs show the 
affiant’s full knowledge and belief as to the circumstances 
and conditions under which stockholders and security hold 
ers who do not appear upon tl hooks of the company es 
trustees, hold stock and se ties In a capacity other thar 
that of a bona fide owner 
5. The average nu er of copies of each issue of this 
publication sold or distribut through the mails or other- 
wise, to paid subseribers du é, the 12 months preceding 
the date shown above wa 50.6 
McGRAW-HILL Pt 11NG COMPANY, IN¢ 
Vice Pres. & Treas 
Sworn to and subscribe re me this 15th day of 
September, 1955. 
[SEAL] ELVA G. MASLIN 
(My Commission expires March 30, 1956) 
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OUTSTANDING 
ENGINEERING 
OPPORTUNITY 


Are you a specialist or a recent 
graduate proficient or interested in 
one or more of the following fields? 


® Aero-Thermodynamics 

@ Internal Aerodynamics 
@ External Aerodynamics 
© Ballistics 


® Ram Jet and Turbo Jet Test 
and Performance 


® Transonic and Supersonic 
Design and Test Operations 


¢ Turbine and Compressor 
Design 


Sverdrup & Parcel, Inc. is engaged 
both nationally and internationally 
in design and consultation of ad- 
vanced and unusual areonautical 
test facilities which require the 
theory and application of these 
special fields. The wide variety of 
our work, embracing the design 
and review of industrial develop- 
ment facilities, offers challenging 
problems and provides excellent 
opportunity for individual develop- 
ment and advancement. 


Starting salary and extent of re- 
sponsibility are dependent upon 
individualy ability and experience. 
Fringe benefits include: an unusu- 
ally attractive Employee Benefit 
Plan which furnishes insurance 
features and provides for retire- 
ment; paid vacations, holidays and 
sick leave; overtime rates; and an 
employees’ club which offers inter- 
esting social and practical values. 
Two accredited universities offer 
opportunity for advanced educa- 
tion. 


Your letter of inquiry will receive 
prompt attention and reply. Please 
write to— 


SVERDRUP & PARCEL, Inc. 


Consulting Engineers 
915 Olive St. Louis 1, Mo. 
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EMPLOYMENT OPPORTUNITIES 


TO THE FINE ENGINEERING MIND 
SEEKING THE CHALLENGING PROJECTS IN 





GUIDED MISSILE DESIGN 


DESIGN ENGINEERS are offered unequalled opportunities at Convair in 
beautiful San Diego, California, in component and systems design within 
these fields propulsion, airframe, hydraulics pneumatics, mechanisms, 
electronic packaging. These fields have created unusual openings for chal 
lenging work on projects that border on the forefront of engineering knowl 
edge. Skilled design engineers are urgently needed now to find answers to 
engineering problems in areas where the handbooks have yet to be written 
CONVAIR offers you an imaginative, explorative, energetic engineéring 
jepartment to challenge your mind, your skills, and your abilities in solving 
the complex problems of vital, new, immediate and long-range programs 
You W i] find salaries facilities enyvinecring polic 1es, € luc inonal Oopportunt- 
ties and personal advantages excellent 


Generous travel allowances to engineers who are accepted. Write at 


once enclosing full resume to: 


H. T. BROOKS, ENGINEERING PERSONNEL, DEPT. 110 


CONVAIR 


A Division of General Dynamics Corporation 


3302 PACIFIC HIGHWAY SAN DIEGO, CALIFORNIA 


SMOG-FREE SAN DIEGO, lovely, sunny city on the coast of Southern 


j 


California, offers you and your family a wonderful new way of life a way 


of life judged by most as the Nation's finest for climate, natural beauty, and 


easy (indoor-outdoor) living 


127 














North American Aviation Has Unequalled Opportunities for 


ELECTRONIC, ELECTRICAL, INSTRUMENTATION 
ENGINEERS and PHYSICISTS 


North American offers you major projects, advanced facilities and experienced organization . . . 
where you can become a key figure in research, design and testing of the electronic and electro- 
mechanical components that will form the “brains” for airborne vehicles of tomorrow. 

You can join the leading company in advanced aircraft design and production. To create a 
favorable climate for ideas, North American has eliminated the “coordinator.” You work on your 
ideas—follow them through to completion. You may gain recognition for your efforts in the form 


of Patent Awards and Suggestion Awards. 


SPECIAL OPPORTUNITIES: 


ELECTRIC MOTOR DESIGN GROUP: A new group is now 
being formed to design specialized electric motors. This is 
an unusual challenge for men with fractional H.P. A.C. 
and/or D.C. motor design experience. You'll work with 
new metals, new ideas . . . you'll design the electrical mo 
tors needed for future aircraft designs. 

FLIGHT CONTROLS GROUP: A newly formed section of 
our Flight Controls Group will tackle special problems of 
controlling flight stability at supersonic speeds. Openings 
exist at all levels of experience, including research-directive 
positions. You'll probe the future in advanced stages of 
research . . . particularly in the development cnd testing 


of high response electrical and mechanical closed loop sys- 
tems and components ... in the evaluation of Mach sensors, 


gyros, accelerometers, force transducers. 


ENGINEERING RESEARCH LABORATORY: New positions 
for all types of electrical and electronic engineers exist at 
all levels of experience in our Research Laboratory. These 
positions have been created by North American's leader- 
ship in research . .. you will take up where our research 
has led. You'll work closely with the world-recognized 
engineers ... on the team that’s engineering ahead for 


a better tomorrow. 


Write today for more information 


Engineering Personnel Office, Attentio | L. W 


on, Department 56-AW, Los Angeles 45, California 


ENGINEERING AHEAD FOR A BETTER TOMORROW 


Nort American Aviation, INC. 
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BOWERS satreries 
Always Bolter 


BOWERS BATTERY & SPARK PLUG CO., READING, PA 








-Now!... the NEW 


DIAGONAL 





N GRIP-HEA 


ROBINSON 
WIRE TWISTER 


Faster, more efficient than 
slendernose 


ever! The new, 


DIAGONAL GRIP-HEAD 


$140 per engine assembled. 
3-TOOLS-IN-1 


twist every time. 





assemblies, 12 oz 


Unconditional Money-Back Guar- 
antee. Send for complete details 


RALPH C. ROBINSON CO. 
Box 494W No. Sacramento 15, Calif. 


THIS AD APPEARS EVERY WEEK 











ELECTRONICS 
Research Engineers 


%& New missile research, guidance 
and fire control projects are cre 
ating an urgent demand for elec 
tronics research engineers at North 
rop Aircraft, Inc., America’s first 
company in the vital development, 
design and production of all 
weather and pilotiess aircraft. 


% If your training and experience 
qualify you for one of these chal- 
lenging assignments, please tele 
phone or wire collect: 


Robert Ehinger 
Manager of Engineering 
Industrial Relations 
Northrop Aircraft, Inc. 
Hawthorne, California 


% Expense-free Los Angeles inter- 
views will be arranged for qualified 
applicants. 


NORTHROP 


NORTHROP AIRCRAFT, INC. 
HAWTHORNE, CALIFORNIA 








designed especially for those 
narrow, hard-to-reach places. 
Split-second whirling action 
safety-wires 3 engines in time 
required for one by any other 
method . . . saves as much as 


pliers- 
cutters -twisters. Side- cutting 
oil-tempered head. Permanent 
bronze bearing. No adjust- 
ments. Jaws lock on wire, 
can’t slip off. Perfect, uniform 


12” cicty-wiring, 15 oz. $2100 
9” for bench work, sub- $20 50 





EDITORIAL 





Static in the Control Tower 


A series of recent public blasts by military and civil 
transport experts on the inadequacy of the present air 
trafhe control system and the efforts toward future sys- 
tem planning are further indication of the growing 
crisis in airspace. ‘These blasts were delivered at the 
annual Radio Technical Committee for Aeronautics 
meeting in Washington by Lt. Gen. Joseph Smith, com- 
mainder of the Military Air Transport Service which 
operates a sizable fleet of aircraft over the domestic 
airways system, and Sam Saint, veteran American Air 
Lines pilot, consultant to the Air Navigation and De- 
velopment Board and an indefatigable worker in the 
cause of better air traffic control. General Smith’s views 
were endorsed by Milton Arnold, operations vice-presi- 
dent of the Air Transport Association and another recog- 
nized authority on the subject. 


Future vs. Present 


A week later Civil Aeronautics Administrator Fred 
Lee made a speech to business aircraft operators in 
Detroit reflecting the CAA party line on the traffic con- 
trol problem. The RTCA blasts and Lee’s speech 
present some interesting contrasts that explain much 
of the military and civil dissatisfaction with the CAA’s 
past, and present attitude toward the federal airways 
system. 

red Lee spoke glowingly of a ten-year “grand-scale” 
CAA planning effort aimed at meeting the air traffic 
control problem of the future. 

General Smith warned bluntly that the trafic con- 
trol problem is acute already and the current airway sys 
tem is “inadequate and obsolete” for even current 
combined civil-military needs. He called for emergency 
action immediately instead of more grandiose future 
planning. 

Fred Lee said CAA must prepare to meet the problems 
of the jet age. 

General Smith pointed out that the jet age is here 
with thousands of military jets flying in the United States 
that must be integrated into the current air trafic con 
trol svstem. 

l'red Lee expressed concern that inadequate future 
airways planning by CAA might “prove to be a stumb!l 
ing block to the industry” and throttle future growth. 


Radar Conversion 


\ny airline operations executive can tell him that air 
trafic control is now throttling future airline traffic 
growth. When the New York area bottleneck is jammed 


in instrument weather, airline traffic is delayed and 


stopped as far away as the Midwest. Miami and New 
England. During IFR weather the East Coast short 
haul airlines often run at an average ramp to ramp speed 
no faster than the Pennsylvania Railroad. 

Fred Lee says the CAA answer to the problem is 
radar, radar and more radar. This must be encouraging 
news to the people who have been beating on CAA ever 
since 1946 to apply radar to traffic control problems. Not 
until 1952 did CAA begin to operate a radar trafhe con 
trol center. Only last summer it conducted a typical 
pigeon-holing, double-talking rear guard action in the 
Air Coordinating Committee, blocking effective integra- 
tion of military air defense radar into a unified air traffic 
contro] system. 

As Sam Saint points out so accurately, the technology 
in the avionics field has far outstripped the budget and 
policy administrators. ‘The major problems in organizing 
an effective trafic control system to handle today’s 
trafic and planning its development to take care of to 
morrow’s expanding volume are political, philosophical 
and financial, not technical. Until agreement is reached 
on the three basic problems raised by Saint there is 
little hope for welding the black boxes that are now and 
soon will be pee into an effective trafic control 
system that meets both civil and military needs. 


Public Debate Needed 


It is good to see these bitter debates over air traffic 
control emerging from behind the closed door committee 
meetings and panels into the fresh air of public debate. 

For the public has a vast stake in the issue. Every 
taxpaver who helps pay for military airpower in the 
belief that it will defend our country has a stake in air 
trafic control. Every citizen who buys an airline ticket 
and every corporation executive who travels in a company 
transport also has legitimate stakes in this problem 

Above and beyond all this endless debate and _tor- 
tuously-slow progress toward a vital goal, lurk the twin 
spectres of a sieve-like air defense and mid-air collisions 
involving 40- to 60-passenger transports over the heavily 
populated metropolitan areas that lie underneath the 
inost congested air trafic centers. 

‘Ten-vear ultimate goal studies are necessary to keep 
pace with the rapid expansion of air traffic, but the air- 
space control problem is with us now in a most danger- 
ous form. It requires immediate action along with future 
planning, if we are to avoid the twin disasters cited 
If CAA does not take the necessary action im- 
Congress will have to designate some other 


above. 
mediately, 
agency to solve the problem. 

—Robert Hotz 
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METALLIC 


BRAKE LINING 


Performance Proven 


on the world’s 
fastest and heaviest airplanes 








Three years ago Bendix developed Cerametallic brake 
lining—an entirely new and fundamentally different kind 
of friction material for airplane brakes, combining ceramic 
and metallic ingredients. 

Today Cerametallic brake lining has proven itself under the 
toughest possible braking conditions on such airplanes as 
the F 100, the B 52, the K.C.-135 and many others, includ- 
ing scheduled airliners. 


Bendix Cerametallic brake lining contains no resin or 
other organic material. The result is amazing resistance 
to extreme heat without loss of friction, grabbing or 
rapid wear. 

Resu.tt — Cerametallic lining lasts five times longer — 


Gives fifty per cent more usable brake capacity — Cuts 
delining and relining time in half. 


™ =Seeeee! 


~~ 


IMPORTANT ADVANTAGES 


Increased brake capacity ... no fading ...no grabbing .. . 
maintains original friction throughout lining life . . . better 
heat conductivity and better ventilation . . . less dust, 
better scavenging ... no run-in period needed . . . wears 
five times longer . . . fewer brake adjustments . . . less wear 


on mating dises .. . easier, faster de-lining and relining. 


Bendix 
FUEL METERING Products 
Division 


BENDIX © oivisicn * SOUTH BEND oun, Conor 


Export Sales and Service: Bendix International Division, 205 E. 42nd S$t., New York 17, N. Y. 





CESSNA-1808#One otf America’s 
most successful business tools 


More and more Cessna 180’s are joining the executive staffs of our country’s 


progressive corporations. And they’re earning an executive salary by pro- 


viding fast, reliable and safe transportation. To the sales executive in a 
Cessna 180—the whole country is his territory. Of course, aluminum mill HELPFUL MATERIAL 


products from Reynolds play an important role in the building of this quiet, 


» Reynolds technical handh« nd 

speedy, four-place traveller. clin tient ouat ical 

Whenever aviation advances, Reynolds Aluminum advances with it. measurably to your trainin 
Every step in Reynolds production is geared to the requirements of all a files. Wr 
constantly progressing industries. this material, m 

Reynolds goes beyond meeting rigid material specifications. Reynolds without cost 
technical services make a continuing contribution to customers’ design and . 
engineering staffs—make Reynolds a part of many important industries 
rather than just a supplier. 

Write the Reynolds Metals Company, P.O. Box 1800-T-J, Louisville 1, 


Kentucky. Ask for full information about how Reynolds can serve you. 


See Reynolds New Program ‘'Frontier Sundays on NBC-TV 


REYNOLDS & ALUMINUM 


i 
MOODER N DESIGN HAS ALUMINUM N Min oD 











